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Universal Milling Machine. 





We present on this page an illustration of 
a universal milling machine, which has 
proven the most popular of the new series 
which were first shown at Chicago, and 
which indeed enjoys the unique distinction 
of being a machine which its makers have 
found impossible to keep in stock during 
the recent commercial depression; all the 
various lots manufactured having been sold 
before completion until the present time. 

This machine—which is known as the 
“No. 2 universal”—is a little larger and 
heavier than the ‘‘No. 1,” retaining its 
handiness and convenience for tool and 
other fine work, and yet having more 
driving power and greater strength, so that 
it is adapted as well for general machine 
shop use. 

All straight sliding surfaces are scraped 
to surface plates, and cylindrical bearings 
are ground to standards. 

The spindle has a hole its entire length, 
and runs in bronze boxes provided with 
means of compensation for wear. It is 
ground and lapped. The front end is 
threaded and has a hole fitted for arbors 
with taper 4 inch per foot and 1.05 inches 
diameter at the small end. 

The cone has three steps, the largest 10 
inches diameter, for 3-inch belt and is back 
geared, giving six changes of speed. The 
gears are covered. 

The overhanging arm has an adjustable 
center, and can be easily reversed to receive 
an attachment, turned out of the way, or 
removed. The distance from the center of 
the spindle to the arm is 54 inches ; greatest 
distance from end of spindle to center in 
arm, 14 inches. 

The table is 854 inches long, 8 inches wide 
over all, and has a working surface 82 
inches by 63 inches. There are two T-slots & 
inch wide. The table has a movement of 
6} inches in line with spindle, and can be 
moved vertically 174 inches from the {center 
of the spindle. The feed of table is 203 
inches, and is automatic in either direction. 
Itis reversed bya simple movement of a lever 
in front of the saddle, and 
as motion is given the 
screw at the center of the 
graduated base upon 
which the table swings 
the feed works equally 
well at any angle, and 
the table can be set either 
way up to 45 degrees with 
the spindle. There are 
twelve rates of feed vary- 
ing from .005 inch to .147 
inch per revolution of 
spindle. 

The index head is of 
the new pattern, is very 
compact, and there is a 
plate for rapid indexing 
up to 24 divisions; the 
worm being thrown out 
of gear when this is in 
ise. The spindle in this 
head has a taper hole and 
is threaded, both to cor- 
respond to the main spindle, so that tools 
and chucks will interchange. Work 10 


inches diameter and 15 inches long is taken 
upon the centers. 








The foot-stock spindle may be raised ver- 
tically and set at an angle in a vertical plane, 
thus enabling the centers to be kept in line 
for all ordinary jobs of taper work. The 


high cost and the time required to produce 
them. Notwithstanding this, the makers of 
guns, sewing machines and kindred work, 
where duplication of irregular shapes is re- 
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weight of the machine is about 1,750 pounds 
and it occupies a floor space 70 inches by 66 
inches. It is made by the Brown & Sharpe 
Mfg. Co., Providence, R. I. 
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Making Formed Milling Cutters. 


By WARREN E. WILLIS. 





The use of machine relieved cutters which 





quired, have found their use not only neces- 
sary but economical as well. This article is 
written in hopes it may show a way to over- 
come some of the difficulties of manufacture 
in shops having limited conveniences, where 
their use is not common. 
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can be readily ground without special care, 
and yet maintain their original form, is be- 
coming quite general. They would be used 
still more extensively were it not for their 





Toe preliminary steps are the production 


of a template, fly-cutter, lathe tool and 
cutter blank. The template may be a thin 
plece of metal, upon which is carefully 





worked out the desired form of finished 
cut, either from model or drawing. 

The fly tool is a short pflece of tool steel, 
fitted to be held in fly tool holder or shaper 
tool post, with end extending from holder 
worked out the reverse of template. The 
form may or may not be worked across the 
depth of working face, which face should 
be at an angle of about 20 degrees from top 
for clearance. 

A piece of glass upon which to place both 
template and fly tool in fitting one to the 
other is very convenient, as they are thereby 
held in the same plane, and this permits the 
light to show how closely they correspond. 

In making a fly tool the whole or part of 
which is a portion of a true circle, an angu- 
lar end mill of 40 degrees, included sides, is 
of assistance. 

The cutter blank may be prepared as usual 
of the desired size, and may be roughed out 
to something near the finished shape. 

A good form of milling cutter for milling 
the teeth is 12 degrees on one side and 23 
degrees on the other, but as the diameter of 
blank, number and depth of teeth will 
modify this, no rule will be given. The 
two angles should be joined by rounded 
corners, so as to cut out a space sufficient to 
allow a thin emery wheel to enter in grind- 
ing. It is understood that the cutting faces 
of formed cutters are to be radial. 

Make the teeth coarse rather than fine, at 
least half an inch from one to another, 
allowing not less than ,°; inch length at top, 
gradually becoming thicker at root of tooth, 
with space at bottom of about 4 inch. 

The lathe tool should be squared up 
all over, and of such size as to be con- 
veniently held in lathe tool post. The end, 
of course, will be of sufficient width to 
cover face of cutter desired to operate on. 
Don’t think it a needless expense to make 
this tool well, as it will produce almost an 
infinite number of cutters and last indefi- 
nitely. To work well it must be held square 
both in fly-tooling and cutter forming. The 
straight sides materially 
assist in this and also in 
setting at proper angle 
with the work. Hold the 
lathe tool either in the 
vise or clamped against 
an angle plate at same 
angle as fly tool, 20 de- 
grees. See Fig. 1. A 
better way might be to 
have a special fixture and 
make all lathe-forming 
tools of the same size as 
regards shanks, 

The fly tool should be 
so held that its top and 
top of lathe tool agree, 
7. é., ein the same plane, 
or else the form pro- 
duced by the planing ac- 
tion of fly tool on lathe 
too] will not be the same 
as that of the template. 

If used in the milling 
machine the spindle must 
be held from turning and 
the lathe tool moved back 
and forth by the screw, instead of the fly 
cutter being revolved to produce the 
shape. 

Having now the cutter blank shaped more 
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or less closely and milled there comes the 
consideration of backing off or relieving. 

Filing clearance is a job calling for time 
and care, is usually unsatisfactory on a 
plain cutter, and utterly impossible when 
of irregular shape. 

An eccentrically centered arbor, with hand 
lever attachment, is frequently used, involv 
ing hard work and irregular length of 
teeth ; and a little reflection will show its 
entire unfitness for the job. As the cutter 





rises and falls, by the eccentricity of the 
arbor, the center of the cutter changes its 
position relative to the tool, so that the 
shape will be modified by the amount of 
throw of arbor, and while it may be right 
in one point, it cannot be right at either 
side of that point, so that if the shape is 
required to be the same and not altered by 
successive grindings, this method will not 
answer. 

The illustration, Fig. 2, shows a simple 
and correct method of relief which can be 
very cheaply attached to any lathe having 
a compound rest ; it will take in cutters of 
any size compatible with swing of lathe, 
and will answer for any number of teeth. 

Worm hobs, taps, etc., can be relieved 
with equal facility by using a gear of suffi- 
client width, or several narrow ones, placed 
together so as to allow for movement of the 
carriage on ways. 

A special stiff arbor carrying cutter and 
driving gear, two brackets fixed to lathe 
carriage—one for the compound gears, the 
other for cam and driven gear—and a roll 
fastened to lower slide comprises the whole 
outfit. 

The gears used are the ordinary change 
gears of lathe, the proper ones being selected 
according to the number of teeth in cutter. 

The cross-feed screw is removed and a 
spring or weight used to keep the roll 
against the former cam. 

Feed is secured by the upper slide carry- 
ing tool post. The tool being always at 
same height as centers it has only to ad 
vance and retreat, which movement is posi 
tively obtained by the proper gears. 

Cutters made in this way can be equal to 
any made, their quality depending, of 
course, upon the same conditions that govern 
quality of any other work done in a given 
shop, 7. ¢., degree of mechanical skill. 
pe 
A New Hand-power Driiling Machine. 








We present herewith an illustration of a 
hand power drilling machine, designed 
especially for use in blacksmith shops and 
other places where power is not available. 

The arrangement of the feeding me 
chanism is very simple, and by it results are 
obtained that are of especial value in such 
amachine. The feed screw is continuous 
with, and in fact, iscut directly upon the 
spindle. It passes through a nut which is 
also a hand-wheel shown in the opening 
within the frame. This nut, if allowed to 
do so, revolves with the spindle, and takes 
the thrust; carrying it upon a ball bearing 
at the upper end of its hub. When the nut 
is revolving with the spindle no feed takes 
place, while, if it is held still the feed is 
equal to the pitch of the screw, which, of 
course, is much too fast for most purposes, 
and the proper rate of feed is obtained by 
means of a retarding brake which is readily 
adjusted by a thumb screw, and may be 
made to retard the wheel (and nut) to give 
any desired feed. Besides this, it is, in a 
sense, self-regulating ; since, when a hard 
place is encountered in the work the extra 
friction of the screw within the nut causes 
the nut to revolve faster, or more nearly at 
the speed of the screw, and thus the rate of 
feed is reduced. It is found that when the 








friction is adjusted properly for wrought- 
iron, it will feed slower in steel, faster in 
cast-iron and very much faster in wood. 
The feed is found also to be steady and 
smooth. 

By simply reversing the motion of the 
crank the drill isrun up out of the work, 
and thus only one hand need be used for 
driving, feeding and returning the drill 
The table swings and is adjustable for 
height. The machine is made by the Wiley 
& Russell Mfg. Co., Greenfield, Mass. 

ens: a 
Comparison of Different Formule for 

Dimensions of Parts of Steam En- 

gines.—VI. 





By WILLIAM Kent, M. E 


Fly Wheels —The function of a fly wheel 
is to store up and to restore the periodical 
fluctuations of energy given to or taken 
from an engine or machine, and thus to keep 
approximately constant the velocity of 
rotation. Rankine calls the quantity or 

40 

the coefficient of fluctuation of speed or of 
unsteadiness, in which /, is the mean actual 
energy, and A / the excess of energy re- 
ceived or of work performed, above the 
mean, during a given interval. The ratio 
of the periodical excess or deficiency of 
energy A / to the whole energy exerted in 
one period or revolution, General Morin 
found to be from } to} for single cylinder 
engines using expansion, the shorter the 
cut-off the higher the value. Fora pair of 
engines with cranks coupled at 90 degrees 
the value of the ratio is about one-fourth, 
and for three engines with cranks at 120 
degrees, one-twelfth, of its value for single 
cylinder engines. For tools working at in- 
tervals, such as punching, slotting and 
plate cutting machines, coining presses, 
etc., A His nearly equal to the whole work 
performed at each operation. 
EH 
“0 
to a certain fixed amount, being about ,', 
for ordinary machinery, and ,; or ,; for 
machinery for fine purposes, 


A fly wheel reduces the coefficient 5 





HAND POWER DRILL PREss. 


iri be the intended value of the co- 
Vi 


efficient of fluctuation of speed, A Z the 
fluctuation of energy, 7the moment of in- 
ertia of the fly wheel alone, and a, its mean 
=< Ei As the 


a 


angular velocity, J = 
rim of a fly wheel is usually heavy in com- 
parison with the arms, / may be taken to 
equal Wr*, in which W = weight of rim 
in pounds, and 7 the radius of the wheel ; 
then W= I AH_ mG AE vt o be 
a,* r* ve? 
the velocity of the rim in feet per second. 
The usual mean radius of the fly wheel in 
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steam engines is from three to five times the 
length of the crank. The ordinary values 
of the product m g, the unit of time being 
the second, lie between 1,000 and 2,000 feet. 
(Abridged from Rankine, S. E., p. 62) 

Thurston (‘‘ Manual of the Steam En- 
gine,’ Part II., page 417) gives for engines 
with automatic valve gear, W = 250,000 
_ a in which A = areaof piston in square 
inches, S = stroke in feet, » = mean steam 
pressure in pounds per square inch, R = 
revolutions per minute, D = outside diam- 
eter of wheel in feet. Thurston also gives 
forordinary forms of non-condensing engine 
with a ratio of expansion between 3 and 5, 
w= 4 A 8 

R* D*’ 
10,000 000 to 15,000,000, averaging 12,000,000. 
For gas engines in which the charge {s fired 
with every revolution, the AMERICAN Ma- 
CHINIST gives this latter formula, with a 
doubled, or 24,000,000. Presumably, if the 
charge is fired every other revolution, a 
should be again doubled. 

Rankine (‘‘ Useful Rules and Tables,” 
: = ASp 
page 247) gives W = 475,000 VD? R* 
in which V is the variation of speed per 
cent. of the mean speed. Thurston’s first 
rule above given corresponds with this if 
we take V at 1.9 per cent. 

Hartnell (‘‘ Proc. Inst., M. E., 1882,” page 
427) says: The value of V, or the variation 
permissible in portable engines should not 
exceed 3 per cent. with an ordinary load, 
and 4 per cent. when heavily loaded. In 
fixed engines, for ordinary purposes, V = 
24 to3 per cent. For good governing or 
special purposes, such as cotton spinning. 
the variation should not exceed 1} to 2 per 
cent. 

F. M. Rites (Trans. A. S. M.E, XIV., 
100) develops a new formula for weight of 


in which a ranges from 


rim, viz; VW = Ox 1 H. P. and 
R* D* 

weight of rim per horse-power = x ’ 

i 2D? 


in which C varies from 10,000,000,000 to 
20,000,000,000 ; also using the latter value 


ot Om un 2 = * tee 
2” 644 3.600 
_CX H P.(314* D* R*_ 850000 1 P. 
R* D® Xx 644 X 3,600 R 


850 000 

R- 

From these formule it appears that the 
weight of the fly wheel for a given horse- 
power should vary inversely with the cube 
of the revolutions and the square of the 
diameter. 

The limit of variation of speed with such 
a weight of wheel from excess of power per 
fraction of revolution is less than .0023. 

J. B. Stanwood, Engineering, June 12, 
1891, in an article on ‘‘ Stationary Engine 
Practice in America,” says: Whenever 480 
feet is the lowest piston speed probable for 
an engine of a certain size, the fly wheel 
weight for that speed approximates closely 
to the formula, 


W = 700,000 


Fly wheel energy per H P. = 


d? 8 
D* R® 

W = weight in pounds, ¢d = diameter of 
cylinder in inches, s = stroke in inches, 
D = diameter of wheel in feet, 2 = revolu- 
tions per minute, corresponding to 480 feet 
piston speed. 

In a Ready Reference Book, published by 
Mr. Stanwood, Cincinnati, 1892, he gives 
the same formula, with coefficients as fol- 
lows: For slide valve engines, ordinary 
duty 350,000, same electric lighting 700,000; 
for automatic high-speed engines 1,000,000; 
for Corliss engines, ordinary duty 700,000, 
electric lighting 1,000,000. 

Thurston’s formula above given 

» aAs 

W= Re D* 
with a = 12,000,000, when reduced to terms 
of d and s in inches becomes, 
d? 8 
22 py? 
If we reduce it to terms of horse-power, we 
Lump Sane | i we > 
Ses. ee , in which / 

33,000 
= mean effective pressure. 


W = 785,400 
I 


have, 


Taking this 
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at 40 pounds we obtain W = 5,000,000 ga9 
Lair, 
ook or one-half of the lowest value 


given by Mr. Rites. If mean effective 
pressure = 30 pounds, then W = 6 (i). 
000,000 4 / P. 

R* D* 

For tables and formula for weight of the 
fly wheel under various conditions See 
articles by Emil Theiss, in AMERICAN Ma. 
CHINIST, September 7 and 14, 1893. 

Centrifugal Force in Fly Wheels.—Let Ww 
= weight of rim in pounds. 

FR = mean radius of rim in feet. 

r = revolutions per minute, g = 32.1 

¢ = velocity of rim in feet per second 
_ 27° kRr 
” ae 

Centrifugal force of whole rim = /' ~ 
W v? 4Wn* Rr* os 

7 * 3,600 y == .000341 WR 

The resultant, acting at right angles toa 
diameter, of half of this force acts to 
disrupt one-half of the wheel from the other 
half, and is resisted by the section of the 
rim at each end of the diameter. The re. 
sultant of half the radial forces taken at 
right angles to the diameter is 1 + 4 = — 


2 of the sum of these forces, hence the 


total force F’ is to be divided by 2 x 2 x 
1.5708 = 6.2832 to obtain the tensile strain 
on the cross-section of the rim, or, total 
strain on the cross-section = S = .00005427 
WRr*, The weight W, of a rim of cast- 
iron 1 inch square in section is 2 7 J. x 
3.125 = 19.635 R pounds, whence strain 
per square inch of sectional area of rim = 
S, = .0010656 R* r?. = .0002664 D? »* = 
.0000270 V*, in which D = diameter of 
wheel in feet, and V is velocity of rim in 
feet per minute. S, = .0972 v2, if » is 
taken in feet per second. 

For wrought iron, S; = .0011366 R2 7°? = 
.0002842 D? r? = .0000288 V 

For steel, S, = .0011593 R? 7? = 0002901 
D* r* = ,0000294 V2. 

For wood, S, = .0000888 R? r? = .0000222 
D* r*? = 00000225 V2. 

The specific gravity of the wood being 
taken at 0.6 = 37.5 pounds per cubic foot, 
or 7's the weight of cast-iron. 

Example.—Required the strain per square 
inch in the rim of a cast-iron wheel 30 feet 
diameter, 60 revolutions per minute. An- 
swer, 15° x 60° xX .0010656 = 863.1 
pounds, 

Required the strain per square inch ina 
cast-iron wheel rim running a mile a min- 
ute, .000027 x 5,280? = 752.7 pounds. 

In cast-iron fly-wheel rims, on account of 
their thickness, there is difficulty in secur- 
ing soundness, and a tensile strength of 
10,000 pounds per square inch is as much 
as can be assumed with safety. Using a 
factor of safety of 10 gives a maximum 
allowable strain in the rim of 1,000 pounds 
per square inch which corresponds to a rim 
velocity of 6,085 feet per minute. 

For any given material, as cast-iron, the 
strength to resist centrifugal force depends 
only on the velocity of the rim, and not 
upon its bulk or weight. 

Chas. E. Emery (Cass. Mag., 1892) says 
By calculation half the strength of tl! 
arms is available to strengthen the rim 
a trifle more if the fly-wheel centers are 
relatively large. The arms, however, are 
subject to transverse strains, from belts an 
from changes of speed, and there is, mor: 
over, no certainty that the arms and ri 
will be adjusted so as to pull exact 
together in resisting disruption, so the plan 
of considering the rim by itself and making 
it strong enough to resist disruption 
centrifugal force within safe limits, as i 
assumed in the calculations above, is | 
safer way. 

It does not appear that fly wheels 
customary construction should be unsafe 
the comparatively low speeds now in com 
mon use, if proper materials are used in 
construction. The cause of rupture of 
wheels that have failed is usually either t 
‘‘running away” of the engine, such 
may be caused by the breaking or slackne*: 
of a governor belt, or incorrect design 
defective materials of the fly wheel. Int 
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case of the fly wheel at the Amoskeag Mills, 
Manchester, N. H., 30 feet diameter, 9 feet 
which burst in October, 1891, the rupt- 
ure ‘vas accounted for by the defects in the 
castings. Very large blow-holes were found 
inm ny of the same, and samples of the 
matesial varied in ultimate tensile strength 
from 15000 down to 1,000 pounds per 
square inch 

Chas. T. Porter (Trans. A. S. M. E., 
X1\_, 808) states that no case of the burst- 
ing of a fly wheel with a solid rim in a high- 
spe engine is known. He attributes the 
pursting of wheels built in segments to in- 
suficient strength of the flanges and bolts 
by which the segments are held together. 
(See also Thurston, ‘‘Manualof the Steam 
Engine,” Part II., page 413, etc.) 

Arms of Fly Wheels and Pulleys —Pro 


face 


fessor Torrey (AMERICAN MACHINIST, July 
30, 1291) gives the following formula for 


arms of elliptical cross section of cast fron 
wheels : 
W = load in pounds acting on one arm ; 
Fe strain on belt in pounds per inch 
of width, taken at 56 for single and 112 
for double belts; © = width of belt in 
inches; ” = number of arms; / = length 
of arm in feet ; 2 = breadth of arm at hub ; 
 — depth of arm at hub, both in inches: 


5 . b= W Lr The breadth of 
7] 80 da? 


the arm isits least dimension = minor axis 
of the ellipse, and the depth the major 
axis. This formula is based on a factor of 
safety of 10. 

In using the formula, first assume some 
depth for the arm, and calculate the required 
breadth to go with it. If it gives too round 
an arm, assume the breadth a little greater, 
and repeat the calculation, A second trial 
will almost always give a good section. 

The size of the arms at the hub having 
been calculated, they may be somewhat re- 
duced at the rim end. The actual amount 
cannot be calculated as there are too many 
unknown quantities. However, the depth 
and breadth can be reduced about one third 
at the rim without danger, and this will 
give a well-shaped arm. 

Pulleys are often cast in halves, and 
bolted together. When this is done the 
greatest care should be taken to provide 
sufficient metal in the bolts. This is apt to 
be the very weakest point in such pulleys. 
The combined area of the bolts at each joint 
should be about .°;;, the cross section of the 
pulley at that point. (Torrey ) 


8 
>D 
Unwin gives d = 0.6337 { ie 
U 


W 


for single 


belts. 
Unwin gives d = 0 798 = D for double 
n 


belts. 

D being the diameter of the pulley, and 
B the breadth of the rim, both in inches. 
These formule are based on an elliptical 
section of arm in which } = 04d,or d = 
2.5 ) on a width of belt = 4 the width of 
the pulley rim, a maximum driving force 
transmitted by the belt of 56 pounds per 
inch of width for a single belt and 112 
pounds fora double belt, and a safe work- 
ing stress of cast-iron of 2,250 pounds per 
square inch. 

If in Torrey’s formula we make } = 0 4 

8 8 

ae wees 22 SOE gay 
d, it reduces to b { ia 5’ d { = 

Evample.—Given a pulley 10 feet diam- 
eter; 8 arms, each 4 feet long; face, 86 inch- 
es wide; belt, 30 inches, required the 
breadth and depth of the arm at the hub. 
According to Unwin, 

736 x 120 
8 


3 
Se), ny 
d = 0.6887 4/ = 0 633 
= y n 4 
5.16 for single belt, ) = 2 06. 
3 38 
BD /36 XK 120 
n 8 
6.50 for double belt, b = 2 60. 


ording to Torrey, if we take the 


d 798 { = 0.798 4 


formula b = W L and assume d =-5 and 
30 d* 

6.5 inches, respectively, for single and 

di e belts, we obtain 6 = 1.08 and 1.33, 

respectively, or practically only one half of 
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the breadth, according to Unwin, and, since 
transverse strength is proportional to 
breadth, an arm only one-half as strong. 

Torrey’s formula is said to be based on a 
factor of safety of 10, but this factor can 
be only apparent and not real, since the 
assumption that the strain on each area is 
equal to the strain on the belt divided by 
the number of arms, is, to say the least, in- 
accurate. It would be more nearly correct 
to say that the strain of the belt is divided 
among half the numberof arms. Unwin 
makes the same assumption in developing 
his formula, but says it is only in a rough 
sense true, and that a large factor of safety 
must be allowed. He therefore takes the 
low figure of 2 250 pounds per square inch 
for the safe working strength of cast-iron. 
Unwin says that his equations agree well 


‘ with practice. 


Diameters of Fly Wheels for Various 
Speeds.—If 6,000 feet per minute be the 
maximum velocity of rim allowable, then 


6,000 = 7 RD, in which R = revolutions 
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henest 


per minute, and ) = diameter of wheel in 


€ 
feet, whence D = %:900 _ 1,910 
xR R 
MAXIMUM DIAMETER OF FLY WHEEL ALLOWABLE 


FOR DIFFERENT NUMBERS OF REVOLUTIONS. 





Assuming Max. Speed Assuming Max. Speed 
of 5,000 feet per min. of 6 000 feet per min 


per 
min. 


Revs. 


Diam. ft. 


Circum., ft.| Diam. ft. Cireum ft 
40 125 39 8 150 17.7 
50 100. 31.8 120 3x .2 
60 83.3 26.4 100, 31.8 
7 71.4 22.7 85.72 27.3 
s0 62.5 19 9 75. 23 9 
90 55.5 17.7 66.66 21.2 
100 50 15 9 60 19 1 
120 41 67 13.3 5) 15.9 
140 35.71 11.4 12.86 13.6 
160 31 25 99 37 5 119 
180 927.77 s 33.33 10.6 
200 25 8 0 30 9 6 
220 22.73 7.2 27.24 8.7 
240 20 8&3 66 35. 8.0 
260 19.23 61 23 08 7.3 
PRO 17.86 5.7 21 43 6.58 
300 16.66 5 3 2, 6.4 
350 14 29 45 17 14 5 
400 12 5 1.0 15 18 
150 1 OR 3.5 13 33 4.2 
500 10. 3.2 12 3.8 
_—-_- 


On the Cultivation of the Inventive Ca- 
pacity by the Solution of Constructive 
Problems. 





By LEeIcEsSTER ALLEN. 





Iam in receipt of a very interesting let- 
ter from Prof. F. L.O. Wadsworth, former- 
ly at Clark University, lately connected 
with the Astrophysical Observatory at the 
Smithsonian Institution, Washington, D.C , 
and now Professor of Physics in the Chicago 
University. His letter was written from 
Washington, and calls my attention to a 
very interesting fact in connection with 
problem No. 5, which fact I will presently 
present in his own language. 


MACHINIST 


Before doing so I have to thank Pro- 
fessor Wadsworth also for a very inter- 
esting solution to the problem in physics 
presented to the consideration of the readers 
of the AMerRICAN Macurnist in its issue of 
April 26th, which solution is also embodied 
in the letter referred to. As this solution 
would be rather out of place among the so- 
lutions of problem No. 5, and although this 
has been formally closed, I will, neverthe 
less, with permission of the editor, give 
Professor Wadsworth’s letter verbatim, as I 
feel certain it will interest those who solved 
the problem in physics referred to, and will 
certainly be read with great interest by those 
who solved and who attempted solutions of 
problem No. 5. 

I will place the solution of the problem 
in physics in a note at the end of the present 
article: Professor Wadsworth writes: 

‘My attention has just been called to a 
problem which you proposed in the AMERI- 
cAN Macurnist of April 26th, and I inclose 





























PROBLEMS. 


a solution of it. Before speaking of that, 
however, I wish to call your attention to the 
fact that the three crank solution to the pre- 
vious problem (to which also my attention 
has only recently been called) is not new. 

‘*The three crank mechanism was used by 
me for just this purpose in an instrument 
constructed for the Lick Observatory in 
1891, a reference to which js given in the 
paper, ‘Measurement oi Jupiter’s Satellites 
by Interference,’ by Prof. A. A. Michelson, 
printedin the publications of the Astronom- 
ical Society of the Pacific, a copy of which 
I send you under separate cover. 
276 ) 

‘In Fig. 1 (Fig. 5 in Professor Michelson’s 
paper) a is the driving shaft, ) the driven, 
and ¢ the idle crank which carries / past the 
dead center. 

‘‘A similar arrangement is used on the op- 
posite side of the instrument, not in any 
way to assist in the motion, but for the 
purpose of a measurement which need not 
be described here. This mechanism may 
be still older, but I have never found any 
description of it published prior to my use 
of itin the instrument above cited.” 

In view of what Professor Wadsworth 
writes regarding the three crank motion, I 
can only say in the words of the ancient 
preacher : 

“The thing that hath been, it is that 
which shall be; and that which is done is 
that which shall be done; and there is no 
new thing under the sun. 

“Is there anything whereof it may be 
said, See, this is new? It hath been already 
of oldtime which was before us.” 

I have long ago come to the conclusion 
that only a very minute fraction of all there 
is to be known is possible to be grasped by 
any single mind, and I should not be at all 


(See page 
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surprised or disturbed to find that each and 
all of the problems I have given out—or 
may yet give out—had been studied and 
solved by one or more previous investiga- 
tors. It is entirely sufficient for the educa- 
tional purpose of the problems (their only 
purpose), that they are new to me, and—as 
clearly shown by the solutions they have 
called out—that they are new to a large 
number of readers of the AMERICAN Ma- 
CHINIST, and to many constructors of ma- 
chinery in both hemispheres, 

It is gratifying to me, however, that so 
early in the study of these interesting move- 
ments, such evidence of the possible value 
of some of the movements which have been 
designed, as Professor Wadsworth has 
given, is thus afforded. 

Professor Wadsworth has kindly called 
my attention to a paper contributed by him 
to Astronomy and Astro-Physics for August, 
1894, which contains a much better de 
scription and illustration of the three crank 
movement than is given in Professor 
Michelson’s paper above named, and as all 
which he writes upon mechanical subjects 
is of sterling value (as evidence of which I 
might cite his admirable paper on ‘‘ The 
Manufacture of Very Accurate Straight- 
Edges” (recently reprinted in the AMERICAN 
Macuinist from the Journal of the Frank- 
lin Institute), I think I cannot at this time do 
the contributors of solutions to the problems 
a greater service than to place before them 
an abstract of what he has to say ‘‘On Some 
New Forms of Double Motion Mechanism,” 
which is the title he has chosen for the 
paper referred to. 

If I cared in the least to dispute the ques- 
tion of priority, I might say that I designed 
the three crank movement, as described by 
me in my own solution of the problem, 
some seven or elght years ago, but as my 
publication of it in the AMERICAN Macutn- 
ist does not antedate its use in Lick 
Observatory, nor Professor Michelson’s pa- 
per, I suppose any claim I might make as 
to priority would not now be allowed, and 
I do not desire to press any such claim. 

In beginning his paper, Professor Wads- 
worth says: ‘‘I have used the term, 
‘Double Motion Mechanism,’ to designate 
that form of mechanical movement used in 
spectroscope slits, astronomical refractom- 
eters, and similar pieces of apparatus, for 
moving two jaws or carriages simultaneous- 
ly in opposite directions at the same speed. 
The usual mechanism employed for this 
purpose consists either of a right and left- 
hand screw longitudinally fixed and work- 
ing in nuts on the movable carriages, or a 
system of link work symmetrical about the 
central line from which the motion takes 
place.” 

The author then proceeds to discuss ‘‘ the 
principal points which will govern the 
choice of mechanism for this particular pur- 
pose,” which he names as follows: 





**1. Accuracy of movement. 
‘*2 Ease and rapidity of movement. 
**3. Compactness of mechanism 
given range of movement. 
**4, Simplicity and cheapness.” 
From this point in the paper, as I cannot 
well condense it, I will quote verbatim. 


for a 


‘* As regards the first of these points, the 
screw system is mechanically superior to 
any form of link mechanism, because of the 
number of points at which errors due to 
imperfect fitting are possible in the latter. 
Indeed, it is now possible by Rowland’s 
method to make a single screw accurate, so 
far as uniformity of pitch is concerned, to 
almost any required degree. The slight 
difference in pitch between the right and 
left hand portions of the screw may, if 
great accuracy is required, be compensated 
by making the driving nuts independent 
and separate from the driven jaws or car- 
riages (as in a dividing engine), and suitably 
inclining or curving the guides along which 
the tail pleces of these nuts slide. The 
main cause which tends to inaccuracy in 
the use of the screw is the necessity for 
placing it, in most cases, unsymmetrically 
with respect to the guides for the carriage, 
in order to avoid obstructing the central 
part of the field. Then the point of appli- 
cation of the driving force is much nearer 
one side of the carriages than the other, 
and there is in consequence a tendency to 
twist the latter in their ways, which can 
only be prevented by making the bearing 
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surface very long. or by using spring gibs, 
weights, or equivalent mechanical means 
for bringing the center of resistance to mo- 
tion into the line of application of the driv- 
ing force. The first and better method in- 
creases the necessary size and bulk of the 
instrument, and the second is unmechanical, 
while both considerably increase the fric- 
tion. 

‘*As regards ease of motion, there is no 
question of the superiority of a well-de- 
signed and a well constructed system of 
link work, for not only may the driving 
force be more directly and centrally ap- 
plied, but the links which move the car- 
riages may also be used to support and 
guide them, and all sliding friction thereby 
avoided. The motion too is more perfectly 
under contro] than with the screw, and may 
be made much more rapid without increasing 
the tendency to vibration or jar. Unfortu- 
nately, if any considerable range of motion 
has to be provided for, the necessary link 
mechanism becomes bulky and cumbersome, 
and if compactness is essential the screw is 
almost a necessity. The last point is, how- 
ever, of minor importance except in the case 
of large instruments when it needs to be 
carefully considered. 

“The fourth point is worthy of more 
consideration than it ordinarily receives. 
Upon the simplicity of the mechanical de- 
sign depends, in the first place, its success- 
ful operation under the severe conditions 
of actual usage. It may be taken almost 
as a general principle that a change of de- 
sign or construction which cheapens first 
cost without impairing efficiency, makes 
the instrument simpler and to that extent 
more reliable. To explain more clearly 
what is meant by diminishing cost without 
impairing efficiency, it may be stated that 
work which can be done on the lathe is in 
general cheaper and at the same time more 
accurate than work finished on the planer 
or milling machine, and that parts so shaped 
that they may be made up from standard 
stock material cost much less than they 
would if they required special castings to 
be made for them. Unfortunately, the 
scientist who designs the instrument is not 
usually acquainted with the details of the 
mechanical work and is therefore unable to 
determine the best and cheapest construc- 
tion for the whole or for any given part, 
while the mechanic, on the other hand, 
while perfectly prepared to answer the 
latter question when he fully understands 
the purpose tobe achieved, is ofttimes 
liable to make grave blunders if left to 
work out details by himself. 

‘* As to relative cheapness and simplicity 
of these two forms of mechanism much 
depends on the particular instrument in 
which it is to be used. In general, the link 
form will be cheapest and simplest in those 
instruments not requiring great accuracy, 
nor involving a large range of movement, 
and the screw form in instruments where 
these latter qualities are of primary impor- 
tance. 

‘*From what has preceded it is evident 
that the point of greatest advantage pos- 
sessed by the link form of mechanism is the 
ease and smoothness of motion, and that its 
greatest point of disadvantage is its bulki- 
ness and want of accuracy. The problem 
with it is to combine compactness with a 
large range of motion, and accuracy with 
ease of motion and simplicity. In the case 
of the screw the main problem is to secure 
a central driving action on the carriages. 
To show how these objects have been, to 
some degree, at any rate, accomplished in 
particular cases, I will briefly describe some 
instruments representative of those men- 
tioned at the beginning of the article. 

‘The first one is that form of astronomical 
refractometer recently invented by Michel- 
son* which consists of two movable slits 
placed in front of the objective of an ordi- 
nary telescope. In the first instrument of 
this kind constructed} the slit plates were 
moved in and out by means of a right and 
left-hand screw geared to a rod running 
along the side of the telescope to the 
observer. Twisting of the slit plates by 
reason of the unsymmetrical position of the 
screw was in this case prevented by the 
use of spring gibs which held the jaws in 
close contact with the guide nearest the 
screw. This instrument was, however, un- 
satisfactory in its operation because of the 
slowness and stiffness of the motion. To 
overcome these difliculties in the second 
instrument a form of link work similar to 
that used in many spectroscope slits was 
tried. This instrument is shown in Figs. 
2 and 8. The two slit jaws, A, PB, are 
pivoted to and moved by the double ended 
cranks, (, D, which are themselves jour- 
naled on the short tube which slides over 
the end of the telescope. If either one of 
these cranks are turned the other will of 
course turn with it, the two slit plates act- 
ing as connecting rods, while they them 
selves receive a lateral motion. In order to 
make the arrangement as compact as possi- 


* Application of Interference Metnods to Astro- 
nomical Instruments. A 
July, 1890. 

t Ibid, Fig. 1, Plate II. 


A. Michelson, Phil. Mag., 
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ble the parts are so arranged that the cranks 
have a motion through nearly 180 degrees, 
enabling their full throw to be utilized. 
To carry the driver crank past its dead 
center it was necessary to gear the two 
together by means of two steel bands (shown 
by the dotted lines), which were carried 
around the cap by means of two adjustable 
idle pulleys, a, /, and fastened to two drums 
on the crapk shafts. A folding screen, 
IT H, whose function was to keep that part 
of the objective between the slit plates 
covered, completes the arrangement, whose 
methods of operation will be readily under- 
stood from the drawings and the description 
just given. Although far better as regards 
ease of motion, etc., than the first instru- 
ment, it was not entirely satisfactory. Un- 
less the steel bands were quite tight, which 
caused considerable friction, there was 
more or less binding and sticking as the 
cranks passed through the dead center posi- 
tion. Again there was nothing to support 
the slit plates at the outer sides, except the 
face of the mounting and there was in 
consequence considerable friction between 
them and this face. 

‘‘In the third and still larger 12-inch 
instrument with which the diameters of 
Jupiter's satellites were measured by Pro- 
fessor Michelson* at Lick Observatory, these 
last difficulties were completely overcome 
by mounting each slit plate on three cranks 
instead of two, as in the previous design. 
A rough sketch of the instrument is given 
in the paper referred to below’ [this is 
shown in Fig. 1, herewith reproduced from 
Professor Michelson’s sketch, L. A ], ‘ but 
for the sake of comparison and discussion 
the more detailed original drawings are here 
reproduced.’ [Figs. 4 and 5 herewith re- 


produced from Professor Wadsworth's 
paper. | 
‘In general, as will be seen by an in- 


spection of the drawings, the design is the 
same as in the instrument just described. 
The novelty and great improvement lies in 
the introduction of two additional cranks or 
links lettered D C, placed about 90 degrees 
from the two double ended driving cranks 
AB. Each slit plate, therefore, swings on 
three points of support, entirely eliminating 
any sliding friction between the plate and 
the face of thecup; but the main point of 
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placing on each shaft two cranks at an angle 
to each other (usually a right angle), and 
using two connecting rods. The three crank 
mechanism accomplishes the desired result 
in a considerably simpler, more compact 
and less expensive manner, since it requires 
only one set of cranks and one connecting 
rod. Simple and efficient as this device is, 
I have never seen it described in any book 
of mechanical movements, nor in any pre- 
vious publication, and if it has been before 
used, it does not, at any rate, appear to have 
been commonly known.” 


It will appear that the publication of my 
own solution of the problem (which was 
shown to Mr. Miller, now editor of the 
AMERICAN MAcuHINIST, a considerable time 
before the problem was printed) was some 
months prior to the publication of Mr. Wads- 
worth’s description of the movement in 
Astronomy and Astro Physics. I have never 
seen the Lick Observatory, nor read any de- 
tailed description of its instruments. Such 
descriptions and illustrations of its splendid 
outfit as I have read and seen have been of 
so general a character that nothing like a 
knowledge of any particular mechanical 
movement, having a peculiar specific object 
like what has been described by Professor 
Wadsworth, could by any possibility have 
been gained from them. Professor Michel- 
son’s paper I never saw or heard of before 
Professor Wadsworth informed me of it. It 
appears to have been a case of independent 
invention, and I confess to some pride and 
pleasure in being found in such eminent 
company. 

Getting this matter straightened out has 
taken so much space (fully compensated for 
by the interest of Professor Wadsworth’s 
communication) that only one of the solu- 
tions remaining to problems 6 and 7 will be 
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INVENTIVE PROBLEMS. 


advantage which this arrangement possesses 
is that with it there is no longer a point of 
dead centers, and hence not only is the 
smoothness and easeof motion improved, but 
the accuracy is also increased, as the slit 
jaws must always remain parallel to each 
other, and at equal distance from the line 
joining the centers of rotation of the two 
double-ended cranks. The only mechanical 
conditions which it is necessary to fulfill 
are that the six-crank elements shall be of 
equal length; but the two elements of the 
double ended cranks, A B, shall lie in the 
same straight line, and that the axes of ro- 
tation shall all be parallel; all of which con- 
ditions may be fulfilled to a degree of ac- 
curacy at least as greatas would be reached, 
with the same degree of labor, with any form 
of screw movement. Accuracy, however, is 
not soimportant in this case as those qualities 
which have already been pointed out as 
characteristic of link mechanism, together 
with that one not usually possessed by it, 
viz.: compactness. How far this latter 
feature has been secured in the present de- 
sign may be judged from the fact that when 
closed no part of the mechanism, which has 
arange of motion equal to the full aperture 
of the telescope, in this case 12 inches, pro- 
jects more than 3} inches beyond the side of 
the telescope tube at the objective end; an 
amount barely sufficient to allow the driv- 
ing rod, which passes back to the observer 
at the eye-piece end, to clear the enlarged 
central portion of the telescope tube. 

‘It is evident that the use of three crank 
mechanism, if such it may be termed, is of 
wide application. The high -efficiency of 
link-work trains, together with their cheap- 
ness and durability, renders the use of them 
extremely desirable in mechanism, and they 
would, no doubt, be more generally used 
were it not for the fact that special means 
are usually required to overcome the dead 
points. In the case of the two shafts which 
are to be driven one from the other at a 
constant velocity ratio (the driving shaft of 
a locomotive for example), this is done by 


* Measurement of Jupiter’s Satellites by Inter 


ference. A. A. Michelson. Publications of the 
Astronomical Society of the Pacific, 1891, Vol. III., 
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presented in the present article. All of 
them, however, will be attended to in due 
course. The little seed planted has proved 
so prolific, that with other engagements 
pressing upon me, I am unable to thresh 
out the entire harvest at once. 

I will conclude this article by presenting 
one of the solutions of problem No. 6, 
which have been forwarded to me. This 
solution has been contributed by Mr. 
Sturges Whitlock, president of the well- 
known Whitlock Machine Company, of Bir- 
mingham, Conn. Referring to Fig. 6, Mr. 
W hitlock’s description is as follows: 

A is a shaft at back of lathe driving the 
splined shaft / through gears B, shaft C, 
and miter gears H. The worm gear JD of, 
say, 60 teeth, is loose on shaft (, and jour- 
nals two of the miter gears H on lugs a 
projecting from its face. 

Worm XK has its shaft fitted in suitable 
fixed bearings, the shaft also carrying one 
of the miter gears /, the other miter gear 
being carried by shaft 7, which connects 
through the change wheels with the feed 
screw //7, Assuming that there is only one 
tooth in a spiral cutter, thirty-six inches 
long, and that the feed screw is .20 pitch, 
then shafts A and (will make as many 
revolutions as the cutter, and the splined 
shaft #/’ the same — 1. The screw // will 
make 36 x 5 = 180 revolutions, the worm 
wheel J 4 revolution in the reverse direc- 
tion of 7, the worm K 380 revolutions, the 
shaft J 30 revolutions, the change gears L 
being arranged in the ratio of 180 to 30. 

If there are ten teeth in the cutter, the 
shaft A will be geared through its change 
gears 10 to 1 of cutter, and so on for any 
number of teeth in cutter. 

This is a very good solution, very tersely 
and clearly explained. As will be seen, it 
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involves the same general principle of move. 
ment—the worm wheel and bevel gearing 
for transmission, the one modifying the 
motion of the other—as was employed re. 
spectively in the solutions of Messrs. 
Slocomb and Colburn, printed in issu: of 
September 13th. I had hoped that the 
consensus of inventive talent which the 
solution of these problems has shown to 
exist among readers of the AMERICAN ‘4. 
CHINIST would have hit upon some © her 
‘* way out of the wood,” and that somet ing 
quite new and original in the way of a me. 
chanical movement would have made its 
appearance, in response to this prob! >m. 
It is, however, possible that the case ad. 
mits of no other. The subject will be } eld 
open for any new solution that may be ‘or. 


warded. 


Note.—The solution presented by Mr, 
Wadsworth to the problem in physics 
printed in issue of April 6th, is here 4p. 
pended. Professor Wadsworth writes: 

As regards the other problem referred to 
at the beginning of the letter, the equation 
which determines the motion contains an 
elliptic integral, which can only be irte- 
grated by an infinite series. As the matie- 
matical solution is tedious and perhaps 
too complex for general reading, I will 
place it by itself at the end of the letter 
and state here only the general resu!is 
which may be obtained without resource to 
mathematics, as the problem is one of a 
compound pendulum. 

When the bar falls freely, it will, if we 
neglect the resistance of the air, fall with- 
out rotation, and both ends will reach the 
table at the same time. 

The time of fall will, of course, be sim- 
ply that required for a body to fall 1 foot 
under the action of gravity—and will be 


2 sec. = 
32.2 

only one support is removed, the free end 
will reach the table more quickly, for the 
reason that the center of gravity falls a less 
distance, and although the motion is along 
the arc of a circle instead of a vertical line, 
the difference is too small to make up for 
the difference in vertical descent, the angle 


of fall being only sin. } — 19° 28’ +. 

Further, the fall of the free end through 
the distance of one foot will be quickest 
when the support is removed from under the 
thin end, because the distance the center of 
gravity falls is then less than in the other 
cases, or stated in terms of the pendulum, 
the length of the equivalent simple pendu- 
lum is less. The approximate times of 
fall may be determined by determining the 
time required for a body to fall freely the 
distance traversed by the center of gravity 
in each case, the times so determined being 
slightly less than their true value. The dis- 
tance from the point of the wedge to the 
center of gravity is two thirds the whole 
length, the distance fallen through by it is 
therefore (since the bar is 3 feet long) 2 x 0 
= 2 x .84 = 0 68 foot. 


1.36 
82.2 

For the other case (when bar swings 
down about the thick end) the distance 
moved by the center of gravity is one-half 
as great. 


very nearly + sec. When 


Pe 


= 0.20 sec +. 


= .84 foot. 
_ 68 _ 
= 3337 0.145 sec. 


This solution is only approximate because 
the distance from center of gravity to the 
point of rotation, and the length of tle 
equivalent simple pendulum, fs not quite tle 
same, the error being the greaterin the sec- 
ond case. 





The more exact mathematical solution ‘!s 
as follows: 


The equation of motion is 


eo 
d t® 


h cos. O 
en, Ware 


n® +k, ® 
A = distance from the axis of rotation to tie 
center of gravity. 

k, = principal radius of gyration. 
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Integrating we obtain 
d\*_2ghsin 0 ¢ — 0 Since ® = 0 L 
( — At? +k? *| = for ron 


/ tbe Jat, 


h? + k,?® 


hy* +. aS dO 
29h, A/ sin. 0° 
1 
To integrate we must develop 
A/ sin. 0 


int) a series, as we may do when 0 is 
gme!l ; we have 

1 1 0 3 
/ nO r/ 9 +4 6 
powers higher than 0°. 


» @:0 = P —? : 
i “as. <7" 
. } @ 6 
ey SEE(evo taol) +. 
For 9 = 19° 28’ : 
24/0 +4, 0 * = 1.16 +. 
Also k,* = 0.602 +. 
For a fall about the thin end 
h = 2 and ht? + k,? = 4.502. 
<*. & == QBt7 eee. 
For a fall about the thick end 


as) 
‘in. O x Vv 


4 


herve ¢ = 


+ neglecting 


h=1. h*® + &,* = 1.603 
t = 0.172 sec. 
— Ome OO 
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A **Miysterious® Leakage of Air, 
Editor American Machinist : 

I have read several articles recently pub- 
lished in the AMERICAN Macuinist relative 
to ‘‘Mysterious Leaks of Compressed Air,” 
and for the benefit of those who are inter- 
ested, I will state some facts that have come 
under my observation in the use of com- 
pressed air during the past seven years, 
during which time I have built about five 
hundred machines for grinding wood pulp 
for paper making, on which I use a feeding 
device worked by hydraulic pressure. It 
was found that at times the pressure must 
be relieved, so that the feeding piston could 
back off from its work to prevent breaking 
the machine—a movement which the hy- 
draulic apparatus did not permit. 

To remedy the difficulty an air chamber, 
made usually of a piece of 12 inch steam 
pipe 12 to 15 feet long, closed at both ends, 
and set in a vertical position, was connected 
by a 14 inch pipe from its lower end to the 
pipe which connected the hydraulic pumps 
with the machine at a point between the 
pump and the machine. When the pump 
was in operation the water was forced into 
the lower end of the air receiver, and, ris- 
ing, would compress the air in the upper 
end, so the compressed air formed a cushion 
or spring, which equalized the pressure, 
and afforded relief to the feeding piston as 
required. The pressure used ranged from 
50 to 120 pounds per squareinch. Then 
the trouble began—the air would disappear, 
and the air receiver be found entirely full 
of water, with no leaks discoverable, and 
not a drop of water escaping. The receiver 
was overhauled, the top cap (screwed on in 
the usual way) was re-packed by expert 
steam fitters, and screwed down as tightly 
as possible by the usual means, the pumps 
Started, and when under full pressure the 
same tests for leaks were applied as are 
used to test gas pipes, and the whole pro- 
nounced absolutely tight. The machine 
would run awhile, and the receiver would 
again be found solid full of water, with no 
evidence of leakage. 

I next stated the case to the manufact- 
lirer of the receiver pipes, who had the best 
‘f machinery for threading the pipes, and 
“ployed him to fit up some of the receiv- 
‘rs, but the same results followed, and 

veral very scientific theories were ad- 
anced to prove that the air was absorbed 
iy the water. 

I then felt certain that there was some- 

‘ing ‘‘mysterious” about the manner of 
1¢ leakage, and knew that the same means 
f fitting the pipe to hold a like steam 
ressure would not hold the air. I then set 
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to work to discover the ‘‘mysterious” leak, 
and found that a pipe joint packed in the 
usual way with red lead packing, would 
remain tight for several days or weeks, and 
then begin to leak apparently by the air 
following the thread of the screw, which 
probably was not as tight a fit as can be 
made in small pipes, but by keeping the 
pipe moderately hot a few hours, the joint 
remained tight, and the cylinders so treated 
never failed, while those not heated or 
‘* baked” always gave trouble, hence my 
conclusion, that ‘‘ with the heat due to 
steam, the joint would remain tight, but 
with cold air it would not.” I now seal the 
joints in such air receivers by pouring 
melted pitch in them, and revolving them 
so as to coat the entire inside surface, which 
makes a sure preventive of leakage. 
Ouin Scort. 






Indicator Connections, 
Editor American Machinist: 

The discussion on long and short indica- 
tor connections is growing to be a very 
interesting one. Up to within a short time 
the evidence was of a rather fragmentary 
and unsatisfactory character, and I really 
hesitate to characterize it otherwise now. 
It is not of such quantity or quality as 
would be entertained for a minute in any 
strictly scientific work, and not until it is, 
can any conclusions of value be drawn. At 
all events, however, it is clear that all the 
conditions of the problem are not thoroughly 
understood or appreciated. Any engineer 
of experience, and who keeps notes on his 
work, as every engineer should, can, I 
venture to assert, make up a very respect- 
able mass of apparent evidence. He will 
find places where one thing seems to be 
true and others when the opposite seems 
proved. When Mr. Willis’ experiments 
were published I was very much interested 
in them, but I must confess it was not 
without surprise that I found them regarded 
in some quarters as settling the question. 
So far as I know, they constitute the first 
attempt to make systematic experiments on 
the point in question, and, independent of 
all other considerations, one set of experi- 
ments can only be regarded as a small 
beginning in a long investigation, as this is 
bound to be from its very nature. This 
moreover was Mr. Willis’ view of the 
matter. It was in my mind to write some- 
thing of this tenor at the time the work of 
Mr. Willis appeared, but when I saw the 
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discussion taken up in so lively a manner 


I relented, and raked out my note-books. 


In the majority of cases it has fallen to 
my lot to indicate engines in particularly 
where either there is 
nothing to hitch on to, or the cylinder had 
to be drilled for the cocks, or there were 
connections already on wrong, or something 
or other was ‘‘off.” Asa result, I have noted 
in every case, things which might not be 
I find that both long 
and short connections have been used on 
both long and sbort stroke, slow and high- 
speed engines of high and low clearance; 


trying localities 


always worth noting. 
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and the general tendency would be perhaps 
a little against the long connections. On 
the other hand, I have a case on record of a 
Brown engine, one of a pair 15'x36', 86 
revolutions per minute, where the indicator 
holes were in the side of the cylinder, and 
the arrangement had been made for upright 
indicator by means of ordinary pipe elbows 
and pipe to the center of cylinder where there 
was a T and an indicator cock ; not a three- 
way cock, oh, no! There was an ordinary 
globe valve in the pipe just after leaving 
the elbow at each end. If any one can 
devise a worse rig I should like to see it, 
and yet it had to be used, and right off, too. 
Subsequently the arrangement was entirely 
changed, proper long connections, 7. ¢., 
elbows and three-way cock at first, and 
short connections afterwards. I submit 
cards taken with the worst and best con- 
nections (Fig. 1). I have traced them over 
each other as well as I could, but it amounts 
to nothing. The agreement is far within 
the limits of error. As to this ‘‘ limits of 
error” matter, I will say no more just now, 
for I am intending to deal with that subject 
in acoming paper. I append to the card 
given above, another (Fig. 2) showing the 
condition of the engine when the indicator 
was first applied. 

As to Mr. Willis’ results as given, Iam 
not sure I understand how he meant to 
record them. The engine was said to be 
a Ball, 10''x12’', making 312 revolutions per 
minute. This givesa piston speed of 624 
feet per minute, and according to a table 
before me now, the horse-power constant 
for this diameter of cylinder and piston 
speed is 1.485. Mr. Willis’ horse powers 
are uniformly smaller than his mean effec- 
tive pressures, showing that he must have 
used a smaller factor, about .745 apparently, 
equivalent to a piston speed of 313 feet or 
so per minute. Quite likely I am in error, 
or have not understood Mr. Willis correctly. 
If, however, the engine was 10x12’ at 312 
revolutions, the horse-powers would be in 
the first series of tests, for instance, as follows: 


M. E. P 


anes A: A 
Indirect, 


Indirect. 


Lo. B. 
Direct. 


M2. Pe: 
Direct. 


40.19 27.72 
12.08 28.02 41.61 
44.80 2s 41 42 93 
47 32 31.06 | 46.12 


41.16 


27 07 
28.34 
30.17 


31.87 


The corresponding results here as through- 
out are identical within the limits of error. 

Now, while I believe that 
in this matter of long or 
short connections is the trad1- 
tional gnat at which human- 
ity periodically strains—and 
that there are numerous cam- 
els being swallowed daily in 
indicator work —still, since 
we are on the subject, it isa 
good plan to know what the 
facts are. 

The first question is, Do 
different experimenters ob- 
tain like results working 
under approximately similar 
conditions? That is, if five 
men should indicate each 
his own high speed engine, 
would their conclusions be 
concordant? They ought to 
be. If this test could be 
carried out, it would be of 
considerable value. If the 
effect of indicator connec- 
tions depends on simple flow 
of steam, added clearance 
and the like, the problem ought not to be 
a very difficult one. If, however, it is a 
matter that varies with the engine—if high- 
speed engines do not all act alike in this 
particular—we want to know it, and the 
very first step is to be able to agree on 
something. The only way this desirable 
result can be reached is by independent 
and careful experiments, preferably by dif- 
ferent experimenters. All the conditions 
should be carefully studied, and the 
manipulation of the appliances necessary 
should be thoroughly mastered. In short, 
the work must be done on the same 


a 
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scale of care as characterized Mr. Willis’ 
work. 

It seems to me, moreover, that it would 
be very desirable to have the results widely 
enough published so that they can be read 
as a whole and weighed, by engineers at 
large. The whole matter is of special in- 
terest. Ifthe results are carefully worked 
out, they will do much to promote clearer 
and more just estimations of the accuracy 
of determinations made with the indicator, 
a subject on which there seems to be a 
widespread haziness just at present. 

JosErpH TORREY. 


Formula for Plates, 
Editor American Machinist : 

In a letter published in the AMERICAN MA- 
CHINIST of October 18th, Mr. Wm. Kent en- 
deavors to prove my method for calculating 
the dimensions of a circular plate firmly 
fixed at the edge and uniformly loaded to 
be erroneous. 

Mr. Kent commits an 
quotes the formula 


(18) hnay,= 0 988 R4/ ‘ 


as expressing the uniform thickness of the 
plate. I have plainly stated in my article of 
July 5th, that tie thickness varies in a direct 
proportion with the radius from zero at the 


error when he 


center (theoretically) toa maximum given by 
equation (18) along the fired edge. Although 
I do not want to make a point of it, I wish 
to call attention to the fact that in sucha 
case the volume of the plate is considerably 
less than that obtained by other formule. 
In the first demonstration Mr. Kent in- 
troduces in his formula the _ coeflicient 


(4/%), which renders an analysis of his 
method quite unnecessary. Much trouble 
could have been avoided by using Grashof’s 
formula for square plates, as given by 
Unwin (‘Elements of Machine Design,” 
Vol. I, page 93), and saying that the thick- 
ness of a circular plate uniformly loaded 
varies between the values obtained for two 
square plates, one inscribed in, and the 
other circumscribed toa circle of radius 2. 

The sides of these plates being respec- 
tively: 


8 = AJ 2@R* = Raf B= 144 K, 
and xs, = 2. 
Grashof’s formula is f : = p 


where ¢ = h = thickness. 

For the inscribed plate 1 = 
Ji 2 

a ae 
For the circumscribed plate 1, = 

1 4h? .p 5 ) 

V4: 7 le. yf? 
The numerical coefficient for a circular 


plate is between 0.707 and1. Grashof found 
it to be 0.816, making his formula: 


p= 0.707 R yj. 


h=0816R / 2. 


Whenever an attempt has been made to 
calculate the strength of a circular plate by 
considering only a diametral or a rectilinear 
section of it, incorrect results have been 
obtained, and it has been necessary to duc- 
tor the formula by means of a convenient 
coefficient accounting for all the unknown 
quantities in the problem. 

In my method, vt present, if I do not treat 
of the perimetral forces engendered along 
any circumference by the varying bending 
moment, it is for several good reasons: 
1. In the ordinary cases of practice the 
materials tn use are very far from being 
either isotropic or perfectly elastic. 2. 
The consideration of these forces necessi- 
tates the use of higher mathematics, and my 
endeavor is to present my method in the 
simplest way possible, at the beginning, in 
order to study in the last part of the work 
the problem of the plate of even thickness, 
by employing elementary mathematics only, 
I will then demonstrate that such a plate is 
no more uniformly strong than is a pris- 
matic beam of uniform section firmly fixed 
at the ends, and supporting on wne side a 
load p per unit of area. 

I may say here that, in a circular plate 
uniformly loaded, the isodynamic lines are 
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all concentric circumferences independently 
of the thickness, and upon this is based my 
method. Consequently these considerations 
should deter anyone from using made up 
formule relating to square plates of even 
thickness to calculate circular plates of 
uniform strength. 

The complete analysis of the problem in- 
cludes the hypothesis that a plate may be 
considered as a flat ring with an inner 
radius of zero, however absurd Mr. Kent 
deems it to be, and he may convince him- 
self by consulting Todhunter’s ‘‘ History of 
the Theory of Elasticity.” That the problem 
of the plate of even thickness has been solved 
in many ways, and, curiously enough, that 
the results are all uniform, may be verified 
by consulting G. Lanza’s ‘‘ Applied Me- 
chanics,” containing a translation of Gras- 
hof’s ‘‘ Theory of Elasticity ” ; Navier’s, St. 
Venant’s, Resal’s, Mathieu’s and Clebsch’s 
works on molecular physics and elasticity. 

And now to show that Grashof’s formule 
are quite up to date, I will quote from 
one of Mr. Kent’s authorities on empirical 
formule, viz., Seaton and Rounthwaite’s 
‘* Pocketbook of Marine Engineering,” page 
60: ‘Cast Steel Cylinder Covers—For a flat 
plate secured round the edge after the man- 
ner of acylinder cover, but yet not quite 
firmly fixed, the formula may be written 


4 vd /3 ~ 2 5 yf? 
t=h= ees r, 0.866 J y? 


where ¢ is the thickness in inches, /?? the 
radius of the cylinder, also in inches; ; the 
maximum pressure on cover in pounds per 
square inch above atmosphere, and / the 
greatest permissible stress per square inch 
on the material, etc.” It does not appear 
from this that the theoretical formule of 
Rankine and Grashof are based on incorrect 
hypothesis, as Mr. Kent claimed them to be. 
ALBERT E. Guy. 





Making an Original Index Piate, 
Editor American Machinist : 

The article on ‘‘ Spacing Holes,” by ‘‘ Easy 
Way,” brings to my mind a job of making 
an index I did some years ago. A steel 
plate 8’ diameter by ,°,” thick was to have 
eight holes drilled through it equidistant 
and concentric. The limit of variation was 
not to exceed the ,,'5, part of aninch. The 
diameter of the index circle was to be 
about 7”. All the tools at my command 
were a 13’ Reed lathe and asmall drill press, 
and the scrap pile usually found in a small 
shop. As there were to be eight holes ina 
7” circle, their distance center to center is 
equal to twice the sine of half the angle 
formed by radii passing through the cen- 
ters of any two consecutive holes, multi- 
plied by the radius in inches. The angle 
equals *¢° = 45°, half the angle = 22° 30’, 
the sine of this angle = .38268. Twice the 
sine = .76536. This multiplied by 3.5” = 
2.6788" or 243” about. Out of the scrap 
heap I picked some rectangular pieces of 
cast iron about 1” by ;;" and about 4’ 
long. They were all planed to the same 
thickness, and one edge planed straight. 
A parallel bar was strapped to the face- 
plate of the lathe in such a position that by 
setting the planed edge of the cast iron 
pieces against the parallel bar and clamp- 
ing it to the face plate, a hole could be 
drilled and bored in one end of the piece 
about midway between its two edges. The 
elght pieces were successively clamped to 
the face plate and a # hole bored and 
reamed into one end, care being taken to 
get the holes alike. A plug, fitting the 
holes closely, was fitted to the face-plate at 
a distance of 2j}' from its center to the 
center line of the lathe. No great accu- 
racy was required for this, as the chief ob- 
ject was to get the holes the same distance 
apart in all the links, and in the same 
position relative tothe planed edge. The 
second hole was bored in each piece ex- 
actly the same size as the first. I now had 
eight links exactly alike. Next, bushings 
about §’’ long were made, fitting snugly 
into the links and having a }” hole truly 
concentric with the outside. Eight of these 
bushings were required. I should have 


mentioned before that the first holes bored 
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through the links were marked by a center 
punch mark. A bushing was pushed into 
the marked hole of one link, the unmarked 
end of another link pushed over the bush- 
ing and another bushing put into its free 
end. The marked end of the third link 
was put on the under side of the second 
link, and so on until completed. A little 
thought will show the necessity of marking 
the holes in the way described. 

T now had eight links forming an octa- 
gon. A chunk of cast lron—having a tit 
fitting the center hole of the index plate 
snugly—was turned down and fitted care- 
fully to the inside of the octagon. The 
whole rig was fastened to the index plate, a 
bushing to fit a No. 80 drill pushed into 
one of the connecting bushings or sleeves, 
as they might be called, and the hole 
drilled through the plate. The bushing 
was removed to the next hole and the 
operation repeated. Finally, a bushing 
fitting a rose reamer very closely was sub- 
stituted and the holes reamed, running the 
reamer very slow and keeping it flooded 
with oil. A very good job was done this 
way, aclosely fitted gauge fitting any two 
holes. I believe this success was due as 
much to my extreme care in making every- 
thing as to the method Iemployed. I have 
no desire to claim that the method em- 
ployed is entirely new, although I never 
heard of it being used either before or 
since. Neither do I claim that it is adapted 





to every kind of dividing of the nature 
described, or that it is the best method 
Jno. A. GRENING. 


possible. 























Shop Tools—Boring Cylinders. 
Editor American Machinist : 

Ordinary machinists like myself and 
those who have been trained in ordinary 
shops, usually have a keen appreciation of 
the achievements of the higher order of 
the craft. I refer more particularly to the 
refinement of machine tools and methods of 
doing work, all of which tend to elevate 
alike the standard of machine and machinist. 
I was very proud of my first steel standard 
rule, with its graduations of .01 of an 
inch. Although I could not makea particle 
of use of these divisions, and, as a matter of 
fact, I think they are still more ornamental 
than useful. With standard gauges, how- 
ever, ground to .0001 of an inch, the ma- 
chinist may readily set his calipers to 
.0002 with his eyes shut; so there can be 
no excuse for not getting things the right 
size. 

I started out to say something about 
duplicating parts of standard machines, and 
to notice some of the difficulties met with in 
practice, which defeat the purposes of the 
designer. 

It is, of course, comparatively easy to 
construct agricultural machinery so as to 
make the parts interchangeable, but, not- 
withstanding this, the user of these machines 
is often put to great inconvenience by new 
parts not conforming to old ones. When 
we come to machinery of a higher order the 
problem becomes more difficult, and, indeed, 
many parts may be found that practically 
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defy the best skill to duplicate exactly, or 
near enough to take the place of a worn or 
broken part without being worked on. So 
that, a knowledge of these facts, together 
with experience, in repairing machinery, 
leads to the conclusion that much of the 
interchangeable system, about which a great 
deal is said, is purely ideal. 

This is not saying that the manufacturer 
would have it so, or that he wilfully de- 
ceiveshiscustomers Things that contribute 
to defeat his laudible purpose are numbered 
by thousands. Besides this, there must be 
a limit to the cost of such work. It is all 
right to talk of first drilling a hole, and then 
running one or two cuts through it with a 
boring tool, in order to secure certain pre- 
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West's Proposed Methods of Testin,y 
Cast-iron,. 
Editor American Machinist : 

In issue of August 30th, Mr. T. D. We 
describes new methods for testing cast iro: 
in extension of his suggestions in article 
June 6, 1889, and his paper on ‘‘ Round y 
Square Bars,” presented before the Wester 
Foundrymanu’s Association, June 16th, 189 
As the Committee on Standard Tests an 
Methods of Testing Materials, A. S. M. E 
is now engaged in an extensive series « 
tests of cast iron, in order to determine ti. 
relation between results obtained from te: 
bars of all patterns now in common use an 
also of cylindrical form, as well as of t! 
methods of tests now in vogue, the writ: 
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cision, but all this takes time, and, perhaps, 
from a business standpoint, the boring 
must be dispensed with. 

Being admonished by these considerations, 
the foreman cannot say to workmen, ‘‘ Take 
your time and do your work well,” for this 
would mean increased cost ; but should such 
work be done by the piece, the remark 
might be proper enough—a point, by the 
way, in favor of piecework, at least, as 
viewed from the standpoint of the em- 
ployer. 

I have found that the cost of work can be 
reduced some by beginning at the right end 
ofa job. The usual course of a steam en- 
gine cylinder through the shop, for example, 
is first to a lathe or boring machine, and 
then on the planer. By reversing this order 
much time may be saved in chucking and 
more accurate work secured. By planing 
the cylinder first and providing accurately 
fitted supports on lathe rest, with fixed 
stops for adjusting the cylinder, the liability 
of springing the cylinder, or lathe rest, is 
greatly reduced, or entirely avoided. The 
uniformity of the work done in this 
way is practically perfect, while the pro- 
cesses of gauging and calipering on a 
planer, after the boring is done, are very 
uncertain. 

Several years ago I constructed a boring 
machine for boring cylinders in the way 
mentioned above. It had the merit, to 
begin with, of taking up very little shop 
room, a basement however being necessary. 
Motion for the boring bar was secured by a 
worm gear; this and the feeding device 
being out of sight, required no external 
finish. 

Fig. 1 shows the front elevation of this 
machine. The removable bar A attaches to 
a permanent bar below by means of a short 
coarse thread. The end of the bar is conical, 
which brings it to a central position as it 
tightens. A number of these bars were 
provided, each with a fixed boring head, 
and fixed cutters, thus securing uniformity 
of bore. The bars were readily removed by 
opening the swinging boxes BB’. A saddle 
D was fitted for larger cylinders and attach- 
ments suited to smaller ones, all of which 
brought the work toa definite position with 
relation to the boring bar. A cross feed 
was used at / H’ for facing and turning the 
cylinder flanges. Materlal was not spared 
in constructing this machine, so that all its 
parts were very rigid, and the work it per- 
formed could not be easily excelled either in 
quality or quantity. 

There are advantages gained sometimes 
by constructing home-made tools, for the 
designer of these is not required to con- 
sider questions that relate to the demands 
of a general trade, nor is it necessary 
that a machine should always be self- 
contained. 

As a general rule, however, I think it 
best to go to the regular tool builder for 
machine tools, for most of the attempts of 
ordinary shops to supply themselves, I have 
observed, result in complete failure. 

** Quirk,” 


must defer a complete review of Mr. West « 
position until the investigations shall hav 

been completed and published. Still, as th: 
subject has been examined to some extent 
by others heretofore, each one taking u; 
some particular point, a discussion of Mr 
West’s paper on these lines will not be out 
of place, especially as his criticism seems to 
be pointed more directly at the Keep 
methods, which have thus far given more 
uniform and reliable results than all others 
heretofore proposed. It is still a question 
whether a smaller or larger bar is better 
suited to obtain uniform and reliable results 
for all purposes, but a round bar has been 
condemned by some of the best investigators, 
and there can be no question but that it has 
many objections of a practical nature. 

Before going into details, I wish to call 
attention to the fact that Mr. West’s recom- 
mendations were not based on experience 
with making and testing round bars, but 
that his propositions are merely hypothetical! 
As soon as he shall try to prove these prop- 
ositions by actual practical work, I feel 
confident that he will modify them in most 
essential details. Although square bars are 
often unsatisfactory (just the same as fin- 
ished castings), it must be proven beyond 
doubt that round bars are much superior 
before it becomes advisable to change to the 
latter. 

Professor Tetmajer, of Zurich, Switzer 
land, has investigated the preparation of 
cast-iron test bars, and recommends casting 
them horizontally instead of vertically, 
through two gates situated one-third from 
each end. It was found that when casting 
vertically from below some irons chill, 
while in casting from above we have no ex- 
perience, and it requires the highest skill of 
the molder, as well as a knowledge of the 
material, etc. (See report of Munich Con- 
ferences, Trans. A. S. M. E., 1889.) 

There are so many %ther difficulties in 
producing clean, sound, cylindrical (not 
conical) test bars that methods to overcome 
these must first be devised and tested by 
trial before they can be recommended. 

The first criticism offered is that contrac- 
tion cannot be obtained by casting against 
iron yokes, because of a free expansion of 
the metal at the moment of solidification. 
The latter is assumed on the evidence of 
some tests made by J. R. Whitney and de- 
scribed. Castings have no ‘moment of 
soldification,” as the metal cools gradually 
at several points and never all at once, as 
Mr. West assumes. The method criticised 
does not allow the test bar to pull away from 
the chills, for these expand and contract 
with the bar, and on account of the varying 
expansion due to changing temperatures. 
The tests quoted do not prove that fron ex- 
pands during solidification, but they do show 
that the brick wall, interposed carbon or 
brick, and long lever, all expand gradually 
while being affected by heat imparted by 
hot metal, and thereby cause the lever to 
move as explained. Furthermore, the ev!- 
dence of Prof. Ed. Turner, publighed in 
1835, is valueless, as it is the pressure Of the 
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radually heated and expanding sand, and 
t the expansion of the cooling metal, 


nt 

which causes sharp imprint of mold. Cast- 
invs in the shape of bars, as in Whitney’s 
es periments, become solid in a few minutes. 
Ii does not take 25 minutes, but at the end 


of that time the mold and materials sur- 
counding the cast bar have assumed about the 
.me temperature and have caused the lever 

move to its most distant position. Better 
vidence must be offered to prove that cast- 

n expands for a period of 25 minutes after 
.ving beencast. By plotting the results of 

hitney’s second experiment we obtain the 
curve below, which practically accords with 
curves of heat conduction, and also shows 
that the ‘‘expansion” (?) of the iron was 
much more rapid while being chilled, but 
stil liquid, just after casting than at any 
c her time during the period of solidification 
(°). Thus, while it was still soft and plastic, 
it is said to have pushed the lever most 
rapidly. This does appear incongruous. In 
these tests no account is taken of expansion 
of any of the abutting pieces under effect of 
rising temperature caused by liquid metal. 
Let us now look at his method of making 
and marking the proposed cylindrical test 
piece. 

In making cylindrical bars, they cannot 
be cast uniformly without fin at parting 
line when molded horizontally. This fin is 
chilled ; hence test piece will be defective. 
However, if molded vertically, the sand can- 
not be rammed uniformly. Moreover, draw- 
ing the pattern (a long one) cannot be done 
without enlarging the mold, even by expert 
molders and even when the pattern tapers. 
Besides, a standard tapering pattern cannot 
be used for different irons, as then the test 
pieces would have different dimensions. In 
any event, uniformly cylindrical specimens 
cannot be obtained by using a tapered pat- 
tern. These are such elementary proposi- 
tions that proof is quite unnecessary. 

The method of marking prints in the sand 
to be used for measuring contraction is in- 
accurate ; for this must be measured to the 
one thousandth of an inch, while no such 
print can be placed positively in its place to 
the nearest one hundredth; also, to place a 
gauge over such print and measure the 
distance between print and end of gauge 
by a micrometer is an impossible method 
for accurate work. 

The metal all flowing through the lower 
chill will heat this to such an extent that 
chilling at lower point is quite indefinite 
and uncertain. The ‘* fluidity strips” are 
placed in just such a position as would not 
allow a natural rising of the metal in the 
mold at that point, asthe current of metal 
running into the print of test bar will de- 
crease pressure of metal under opening very 
materially ; besides. moisture in mold and 
temperature of sand would also affect the 
point to which metal would rise. 

The proposition to cast a ‘‘ swell” on the 
middle of a test bar and then turn it down 
is very novel and directly contradictory of 
other propositions which are made for the 
sole purpose of obtaining a test bar of uni- 
form material. Pouring test bars from one 
end instead of at the middle, or at two 
points one-third from each end, is sure to 
produce bars of non homogeneous metal ; 
also, the upper end of a bottom-poured bar 
must have a lesser specific gravity than the 
bottom end, besides cooling quicker. Acci- 
dental displacement of the chills proposed 
‘no this method is another possibility, and 
the bar sliding over the upper chill in cool- 
ing, because it can only contract downward, 
is also a questionable point. In the end 

‘hill method the metal remains in contact 

with the yoke until the bar is absolutely 

rigid, and only draws away from it upon 
oling. 

The proposed method of measuring what 
Nir. West calls ‘‘ shrinkage,” does not at all 
neasure what is designated by that technical 

‘rm, but merely a phenomenon which will 
oot occur when the iron is fully known and 
‘he founder understands his business. This 

‘henomenon can be varied at the will of the 
founder and depends upon character of 
etal, temperature of cupola and that at 
hich itis poured. The real shrinkage— 
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longitudinal shrinkage—however, is deter- 
mined by composition, and temperatures 
have little effect. 

A cylindrical bar cannot be tested with 
the same degree of certainty as one with 
flat sides, for the reason that the bearings 
and pressure block touch the bar in two 
elements only until the material at those 
points has been flattened, hence, overstrained 
(injured), and it would seem a priori that 
the results would be lower than ina rec- 
tangular bar of same section and length. 
Tests have actually shown this to be the 
case. 

From all the above considerations it ap- 
pears that the proposed methods and shape 
of test piece would be decidedly unsatisfac- 
tory, and substantiation of claims by exten- 
sive series of tests must be made before we 
can accept them as facts. 

Gus. C. HENNING. 


Marking Dimensions on Drawings. 
Editor American Machinist : 

Mr. Oberlin Smith’s letter upon drawing 
details should be learned by heart by every 
draftsman. Following the same line of 
thought, I would suggest that it adds 
greatly to the clearness and practical value 
of adrawing for the machine shop to write 
no dimensions upon it other than those re- 
quired by the machinist, but to be sure that 
every single one of these is put on the draw- 
ing. Every size marked on the drawing 
under this rule means ‘‘ finished size,” and 
it becomes unnecessary to write anything 
about the finish except, perhaps, its quality, 
and, in general, this direction may be left 
to the foreman. I believe this system is 
followed by some of the best shops in the 
East, but it is by no means so general as it 
should be. A reason for this may be that a 
draftsman to follow it must do a good deal 
of careful thinking. 

The pattern shop needs these sizes and 
others in addition, and it is a very easy 
matter to make the patternmakers’ drawing 
by taking a blue print of the machinists’ 
drawing, and by marking upon it with soda 
water the additional dimensions and direc- 
tions which he requires. This will save 
measuring the drawing by the pattern- 
maker. 

I cannot agree with Mr. Smith that the 
shaded line should be discontinued. Tomy 
eye, it adds to the clearness and legibility of 
the drawing, and there is nothing gained by 
leaving it out when a separate drawing is 
furnished to the patternmaker. 

The draftsman should bear in mind that 
every dimension placed on a drawing when 
it is not needed confuses the machinist, and, 
consequently, loses time. An wnnecessary 
dimension is almost as bad as an omitted one 


Newark, N J. Henry BINssE 
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A Section Liner, 
Editor American Machinist : 

The description of Hill’s section liner 
given by Mr. F. R Honey, inthe issue for 
October 4th, recalls to my mind a device I 
constructed many years ago, to effect an 
exactly similar purpose. This was modified 
from, and was found to be a considerable 
improvement upon a section liner in use at 
that time. It consisted of a triangle of 
hard rubber, A, and a parallel strip of the 
same material, 2. At sbout the center of 
the triangle a stud « is fixed, the upper 
part of which is threaded to receive a 
knurled nut V. The lower part of the stud 
is plain and slightly larger in diameter than 
the threaded portion. A slotted tongue- 
piece D of thin metal, which has one end 
tapered, as shown, is placed on the stud, 
being secured in position by the nut V. A 
short pin c fixed in the triangle, also en- 








gages with the slot in the tongue-plece, and 
serves to keep the center line of the Jatter 
at right angles with the lower edge of the 
triangle. It should be mentioned that both 
s and c have slight shoulders at their 
bases, to just prevent contact between the 
triangle and the tongue piece. 

Two short pins » p fixed in the parallel 
strip B complete the arrangement. It will 
be evident that by suitably adjusting the 
position of D, the space between the lines 
drawn by the aid of the section liner may 
be varied from nothing almost to the dis- 
tance between the pins p p. Two other 
short pins c’ and c’ are fixed in the triangle 
and by unscrewing the nut slightly, the 
tongue piece could be readily changed to 
either of the positions shown by the broken 
lines, thus allowing any edge of the trian- 
gle to be employed as desired. When out 
of use the length of the slot allowed the 
tongue-piece to be pushed back out of the 
way, so that no part of it projected beyond 
the body of the triangle, which could then 
be used in the ordinary manner. M. E. 


Nominal Horse-Power. 
Editor American Machinist : 

In your number of 4th of this month, we 
notice an article on ‘‘Nominal Horse Power.” 

In Belgium, we sell a steam engine for 
the indicated horse power it will develop at 
a given speed and pressure, and we guaran- 
tee that this engine will not consume more 
than a certain number of kilos of steam per 
horse-power per hour, working between the 
full load and two thirds of full load. Besides 
this guarantee, we also warrant that the 
number of horse power absorbed by the 
engine itself shall not exceed a given num- 
ber. We then give the diameter, stroke, 
number of revolutions, pressure and cut-off. 

To make it clear to your readers, we will 
give an instance, viz. : 

Single-cylinder condensing automatic cut- 
off engine 113 indicated horsepower. 

Diameter 450 millimeters, stroke 
millimeters, 66 revolutions, cut off 
sixth, pressure 6 atmospheres. 

Horse power absorbed by the engine to 
overcome friction 13 horse. power. 

Guaranteed not to consume over 7$ kilos 
of steam working between 75 horse- power 
and 113 horse- power. 

Concerning boilers, these we sell to vapor- 
ize a given quantity of water per kilo of 
coal. This, on an average, corresponds to 
12 kilos of steam per square meter of heat- 
ing surface. 

Now, if we take the above described en 
gine, we have to provide 7} kilos steam 
per horse power. That is, for 113 horse- 
power, 847 kilos; which, divided by 12. is 
the mean evaporation of one square meter 
of heating surface, will give us about 70 
meters of heating surface, and we will order 
a boiler of that size. 

The boilermaker will guarantee the vapor- 
ization between 9 and 14 kilos per square 
meter, and 10 kilos of steam for one kilo of 
coal, net; that is to say, water and cinders 
deducted. 

We are under the impression that our 
method avoids all confusion and enables 
everybody to know what is meant. 

We think that it is worth submitting to 
your readers, and you are therefore author 
ized to publish this letter, if you think it 
good. H. BoLLINcKx. 

Brussells, Belgium. 

[We should add to this, that the method 
described is exactly the same in principle as 
is followed in this country, where steam 
plants of any considerable size are installed 
aud where engines and boilers are designed 
and built for given conditions, instead of 
being manufactured, and sold as of some 
nominal horse power ; this latter being the 
common practice here with most small en- 
gines, as we suppose it is in all countries.— 
Ep | 
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Hioles—Making Memoranda— 
Detailed Specifications, 
Editor American Machinisi: 

I have read ‘‘ Easy Way’s” articles on 
‘* Spacing Holes” with pleasure, and have no 
doubt but they will be invaluable to many, 
whilst the methods given enable the ma- 
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chinist to do close work. I want to tell 
of a way to locate holes, that, as Frank 
Richards says about the compressed air 
for cleaning carpets, has a ‘‘ git up and git 
there” to it that rather surprised me. 

A little while ago a friend showed me 
through his uncle’s brush factory, and in 
one place a man was sitting at a small bor- 
ing machine boring the holes to receive the 
tufts of bristles; the machine was similar to 
a lathe head with chuck to hold bits which 
I noticed were of the old-fashioned kind, 
known as ‘‘duck’s bill” bits. The operator 
sitting, as it were, at the end of the lathe, 
and the bits pointing away from him. The 
work to be bored was set in a device, ina 
sliding carriage, grasped by both hands 
and brought up to the bit. Suitable stops 
providing for the depth, the holes were 
located as follows: A template, the size in 
length, width, and general contour of the 
brushes to be made, and about one half 
inch thick, was bored with the right num- 
ber of holes; it was laid on the stock, and 
with a ‘‘pounce” of some powder, the 
operator marked all the holes with about 
two shakes of the hand. I have known the 
‘‘pounce” used for perforated paper pat- 
terns, but never before for work of this kind. 

Let us see how the man who works a 
punching or drilling machine in a railroad 
repair shop does it. Templates are pro- 
vided, made to conform to the different 
angles and shape, then with a slate pencil 
he marks around the inside of each hole, 
then he guesses at the center and marks 
with center punch. Quite a contrast be- 
tween the two methods, and I believe the 
one is about as accurate as the other. An 
improvement on the driller’s plan would be 
to have holes in templates just the size of a 
center punch, the shank of which should 
be parallel. Many cases occur where stops 
can be fastened to machine, thereby placing 
work right to receive hole at once, but I 
believe the workman often resorts to the 
template business, because it is too much 
trouble to fix stops, or perhaps, the master 
mechanic may not have seen the advantage 
of attaching any convenience for ready ad- 
justment, so there it rests. 








{ want to preach to the apprentices what 
I never practiced very much, and I have 
two boys that are following in their father’s 
steps in this line. I have reference to the 
importance to the ‘‘cub” of entering ina 
memorandum book the time it takes for 
each job he is entrusted with, and also ob 
serving how long the ‘‘jour,” or another 
apprentice, may be doing a piece of work 
that perhaps may not be done in the shop 
very often. If a lad was to carefully do 
this, it would be far more valuable than 
anything else when he is called to give an 
estimate. It would be necessary only to 
compare the rate of wages paid by different 
firms, and with the above data at hand, a 
pretty close estimate may be made of time. 
The cost of material, shipping, office work, 
etc , can be gotten at without much trouble. 





Experience is still a pretty good teacher, 
and although the following may not con- 
cern the AMERICAN Macuinist direct, yet 
indirectly it may be of use to many. 

I was lately called upon to prepare a plan 
and specifications for a small cottage, and 
not wishing to incur any more expense 
than possible, the general drawings were 
at a scale of 4 inch per foot, and details 
were admitted only to show ornament, 
thereby leaving much to the honesty of the 
builder, who ‘‘calculated to do a good job 
if he did not make a cent.” 

The specifications were generalized some- 
thing as follows: The framing to have the 
usual ‘‘bracing, bridging and trussing,” 
and that (usual) allows the builder to run 
all over, and ‘‘we never do that” is very 
often repeated, and should you dare ask if 
so and so {s not going to be done, he sees a 
nice chance for ‘‘extras,” because that 
‘‘ wasn’t shown,” vow know. Moral—In all 
and every such case, show all possible de- 
tails, and specify every thing, even to trap- 
ping the sewer, regardless of what we ever 
or never do. Wm. Newton. 
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Some Needed International Postal Re- 
forms. 

It is to be hoped that it will not be long 
before some of the many able men who are 
devoting attention to postal matters, and 
especially to international postal facilities, 
will devise a means of introducing some- 
thing in the nature of a universal inter- 
national postage stamp, which will carry 
mail matter, between any two of the chief 
commercial nations at least, in either direc- 
tion. The need of such a convenience is 
constantly felt by those who carry on 
foreign correspondence, or have, or seek to 
have, business relations in foreign countries, 
and it would be a very considerable help in 
carrying on such correspondence. 

One of the objectionable features of the 
present arrangement comes from the fact 
that it is often necessary to write to some 
person in a forelgn country asking for in- 
formation under circumstances which make 
it desirable for the inquirer to inclose return 
postage, or a self addressed and stamped 
envelope. This cannot be done, simply be- 
cause stamps which can be used for sending 
the reply cannot be obtained by the in- 
quirer. 

That the present condition of affairs in 
this respect is not right is shown by the 
fact that foreign correspondents of ours 
frequently inclose stamps for reply—stamps 
which we can make no use of except to sell 
them to brokers at about half their face 
value, and even this resource is not avail- 
able for most of those who live outside the 
largest cities. 

Another matter which seems to need some 
reforming is that of international money 
orders, that is to say, money orders pro- 
cured in European countries other than 
Great Britain, and payable in this country. 
We ourselves are constantly receiving noti- 
fications from the post-office in this city that 
Swedish, or Swiss, or Italian, or German 
money order No so and-so, amount, $4, has 
been received there, same being payable to 
us. No name or place is mentioned, and all 
we know about the matter is that a number 
of individuals in different parts of the world 
have written us that they have transmitted 
the equivalent of $4 to us by post, but 
which comes from which we know no more 
than Adam. For the name of the trans- 
mitter we are indebted to the courtesy of 
the New York Post-office people, and to 
their skill in deciphering difficult foreign 
names and addresses. Quite as frequently 
the foreign transmitter takes it for granted, 
since the original order is not handed to 
him for transmission, that the post-office 
transmitting the order will also transmit all 
the information required for our guidance 
in the transaction. The result is confusion 
and delay that would seldom or never occur 
under the duplicate money order system, 
which is in use in Great Britain and the 
United States, and which works so smoothly 
and satisfactorily. 

Sp 


Hill-climbing Devices for Bicycles. 





It is a dull week in these times that does 
not witness the invention of a new hill- 
climbing device for bicycles. It is possible 
that eventually some means may be devised 
by which the velocity ratio between the 
pedals and the driving wheel can be changed 
by the rider to suit circumstances, without 
introducing objectionable features that 
more than offset any possible advantage 
from it, but the difficulties to be overcome 
in doing this are considerable, and are not 
perhaps fully appreciated—certainly not by 
some inventors. 

In the first place, and perhaps most im- 
portant, is the question of added weight. 
On this point riders and manufacturers are 
exceedingly sensitive. Any device which 
is to add, say, a pound weight to the ma- 
chine, must show such advantages as to 
make it almost indispensable, or it will not 
be used. Added complication is also ob- 
jectionable, but the greatest objection me- 
chanically, perhaps, is the fact that these 
devices (all, so far as we have noticed) increase 
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the stress upon the driving chain in propor- 
tion to the change of speed ratio, and this 
means increased chain pull upon the rear 
wheel bearings; every mechanic who has 
ever investigated the matter knowing that 
with the excessively small sprocket wheels 
now commonly used this pull is already 
excessive in most cases, and is allowable 
only upon the ground that everything else 
must be sacrificed to weight, the small 
sprocket wheels being themselves somewhat 
lighter, and allowing a somewhat shorter, 
and consequently lighter chain. 

Again, with the present tendency toward 
‘narrow treads,” by which is meant the 
narrowest possible machine, this additional 
chain pull is objectionable on account of 
the lack of lateral stiffness in such narrow 
frames, some of which yield laterally en- 
tirely too much even now, allowing the 
sprocket wheels to be thrown considerably 
out of line and giving a bad chain action. 

Nothing is more certain than that the 
average rider will make his machine do all 
he possibly can in the way of hill climbing ; 
and if the maker, by increasing the possible 
chain pull, enables hills to be climbed not 
otherwise climbable, he should certainly 
provide more ample bearings and stronger 
chains. This would mean another addition 
to the weight—an addition which would 
cause most riders to choose another machine. 

While we fully recognize the fact that 
scarcely anything is impossible, yet it 
seems to us probable that the present prac- 
tice of extreme simplicity and lightness will 
continue; and that, all things considered, 
the best results will be obtained by choosing 
a gear best adapted to the rider and the con- 
ditions under which he rides. He can then 
walk up hills he cannot comfortably climb, 
and it will be better both for him and his 
machine that he should do so. 
~—>e—__—_— 

Fraudulent “ Preparations.” 

The fact that shop men are, next to 
farmers, perhaps the heaviest buyers of pro- 
prietary nostrums, patent medicines, etc., 
should make them especially interested in 
what has been going on in Cincinnati lately, 
where, a State law giving the Dairy and Food 
Commission the proper authority, its officers 
arrested several druggists and others who 
were fined for selling food preparations and 
drugs under other than their right names. 
Amongst the other fraudulent preparations 
some of the most liberally and most skillfully 
advertised nostrums figured conspicuously, 
and the whole proceedings formed a rather 
sad commentary on the unscrupulousness 
of some of the human family and the gulli- 
bility of others. 

There is little doubt but that the Amer- 
ican people are more extensively and shame- 
fully imposed upon by this particular form 
of swindling than any other nation of people 
upon the face of the earth. They unhesi- 
tatingly dose themselves with the first prep- 
aration that comes to hand, after diagnosing 
their cases entirely from cleverly worded 
circulars or advertisements ; and there can 
be no doubt but that shop men, especially, 
suffer pecuniarily and in health by the un- 
speakably foolish habit. 

There may be a suspicion that the saying 
to the effect that he who pleads his own case 
has a fool for a client, was invented by a 
lawyer; but there can be no manner of 
doubt that he who tries to be his own physi- 
cian, basing his practice upon advertise- 
ments, has a fool fora patient, while those 
who dose helpless children with a prepara- 
tion of glucose, directly calculated to bring 
on diabetes, because it is skillfully advertised 
and sold under another name, or stupefy a 
child with morphine under the name of a 
soothing syrup are, in many cases, guilty 
of that form or degree of manslaughter 
which results from careless or ignorant 
killing. 

Machinists and other shop men know the 
result when those who, knowing nothing of 
such matters, attempt to build or design 
machinery. Let them remember also that, 
while it is true that doctors sometimes make 
mistakes, it is also true that their training 
and experience give them a vast advantage 
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over mere ignorant experimenting, and iat 
they usually have some other interest jp 
their cases than that of mere money-mak 1g. 

The most skillfully worded advertis ng 
matter may relate to the worst and iogt 
injurious nostrum, and the only safe )jan 
is to let them all alone, live in accord: nce 
with hygienic rules as nearly as possi))le, 
and, when sick, consult a resident physi: 4p, 


———_ +e 


We have received from a correspon nt, 
who evidently knows the funny part of ‘he 
matter, an account from a daily paper of g 
locomotive that is to pull a train from ‘hi. 
cago to New York in five hours. There are 
some wonderful things about this loco:no.- 
tive. It is, of course, to be an elec ric 
machine—in a measure—still there is to be 
steam about it, but no fire or smoke, 

This tells its qualities in part, and ma <eg 
everything as clear as is customary ur (er 
similar circumstances : 

This anomalous machine is divested o/ al] 
superfluous and disagreeable concomitai is, 
It will have no fire, no smokey no cinders, 
no sparks, no tender or stoker. It will h ve 
no piston rod, no dead center, no crank, no 
cylinder, no cam rods or cut-off. Thus 
minimizing friction. 

Then again, and this seems to settle ‘he 
whole matter : 

It is rotary in motion, its motor is steam, 
but its steam is to be created in transitu 
by electricity. For which purpose dy- 
namos of requisite capacity will be stored 
in the upper part of the rear end of the |o- 
comotive. In the upper part of the front 
end will be carried a condenser. 

This will reduce the steam to water again, 
and return it to the tank underneath, to be 
returned to the boilers by a pump, operated 
by a wind wheel carried in front of the 
engine. This arrangement obviates the 
necessity of delay en route to replenish the 
boiler. Thus, if found desirable, it can, 
without stop, run continuously as jong and 
as far as there are rails for it to run on. 


———--____. 


Our correspondent, W. H. Booth, called 
attention last week toa feature of English 
patent law which we are confident is not 
generally understood here, and he is un 
doubtedly right in his assumption that the 
general practice of American patentees is to 
duplicate in the English patent the claims 
allowed in the American one. As he points 
out, the practice is a risky one, for the simple 
reason that a single vulnerable point in 
patent claims invalidates the whole patent, 
so far as England is concerned. In other 
words, the courts there do not ‘‘narrow” a 
patent or ‘‘ define its scope” in the sense in 
which those terms are employed here. They 
either sustain the entire patent or annul it. 

It is probable that ninety-nine out of a 
hundred patents taken out in England and 
other foreign countries by Americans are 
worthless, or at least never pay their cost, 
and some of our leading manufacturing 
firms who formerly had all their American 
patents duplicated in England, have aban- 
doned the practice, simply because ‘‘there 
was nothing in it.” 

BE 


Railway Master Mechanics’ 
Association Meeting. 





American 





The Joint Committee of the Master Car 
Builders’ Association and the Master Me 
chanics’ Association have decided on Thou 
sand Islands, Alexandria Bay, N. Y., as thé 
place for the next convention in June, 1895. 
The committee have made special arrange 
ments with Mr. J. B. Wistar, proprietor of 
the ‘‘Thousand Island House,” Thousand 
Islands, Alexandria Bay, N. Y., and Mr. 
Charles W. Crossmon, proprietor of ‘‘ Th 
Crossmon House,” Thousand Islands, Alex 
andria Bay, N. Y., as to hotel accommoda 
tions. Fullinformation can be obtained by 
addressing Angus Sinclair, Secretary, 256 
Broadway, New York. 

—— owe 


Literary Notes, 





We have received from O. J. Edwards 
411 Heed Building, Philadelphia, Pa., « 
pamphlet containing tables of diameters, 
areas, weights, etc., of cold drawn seam 
less steel tubing. The tables were originally 
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prepared by Mr. Edwards in connection 
with his work, and are now published at 50 


cenis &@ Copy. 


The Textile World, of Boston, is publish- 
ing a complete directory of all the textile 
mills, bleacheries, dyeing and finishing 
est 0lishments in the United States, with 
mans showing the location of mill towns. 

bh. maps are divided into five and ten- 
mii: squares, and the location designated 
by number and letter. October issue gives 
N vy England in full, and later issues at 
intervals will give the mills in other sec- 
tions, thus completing the entire country 
during @ year’s subscription. 


GUIDE IN THE CARE OF STEAM BOILERS 

YD STEAM ENGINES. By Adolf Scbanoj. 

This book is written in the German 
language. The different subjects relating 
to the care of steam boilers and steam en- 
giues are treated from a practical stand- 
point by an experienced engineer. The 
instructions given in this book, although 
based on European practice, will be interest- 
ing, useful and beneficial to the young 
German engineer who has, or aims to have 
charge of steam plants. The book contains 
112 pages, including a good index. It is 
published by A. Hartleben, Wien, Pest and 
Leipzig. Price not given. 


THE SLIDE RULE. A Practical Manual. By 
Charles N. Pickworth, Wh. Sc. 


This little paper-covered book of 56 pages 
gives instructions in the manipulation of 
slide rules of the Mannheim type. In order 
toenable the student to use these instru- 
ments with intelligence, the author explains 
first, the general theory, stating the funda- 
mental principles which underlie the opera- 
tions. This course will give the operator 
confidence in the results, and an ability to 
extend the use of the instruments in a large 
range of their varied capabilities for all 
kinds of computations, particularly those of 
a technical character. The whole subject 
is presented in an exceedingly simple man- 
ner, and a large number of examples are 
worked out, exemplifying the utility of the 
instrument, and enabling the operator to 
take the fullest advantage of its usefulness. 
Those who are interested in the slide rule, 
and who wish to obtain a knowledge of, 
and acquire facility in its use, cannot do 
better than procure a copy of this book. It 
is published by Emmott & Co., Ltd., New 
Bridge street, and 56 and 57 Fleet street, 
London, England. Price two shillings. We 
presume also that it will be imported to 
order by any dealer in technical books. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
ways accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 





(508) J. Z, New York, writes: Please 
state what books will give me a fair know]l- 
edge of electricity. A.—Commence with 
‘‘Magnetism and Electricity,” by S. P. 
Thompson. 


(509) H. G. A., Albany, N. Y., writes: 
Can you give me any information as to who 
was the first one to apply the water glass 
ind column to a boiler in this or any other 
country and the date of the same? A.—We 
know of no record that will give this in- 
formation. 


(510) C. M. A., Orange, Mass., asks: 
W hat should be the dimensions of a boat to 
carry 25 persons? Also give size of engine, 
iimensions of steam ports, diameter and 
pitch of propeller? A.—Length of boat, 
35 feet; breadth, 7 feet; depth, 3 feet 9 
Inches. Diameter of cylinder, 6 inches ; 
stroke, 7 inches. Steam ports, 4 inches long, 
4 inch wide. Diameter of propeller, 24 
inches; pitch, 42 inches. 


(511) B. H., St. Albans, Vt., writes: 
Kindly recommend a practical book treating 
on the metallurgy of iron and steel, A.— 
‘Metallurgy of Steel,” by H. M. Howe, 
published by the Scientific Publishing Com- 
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pany, 27 Park Place, New York, is a most 
complete and standard work. It is a 
scientific as well as a practical work, but it 
is expensive, we should advise you to ex- 
amine it before buying. 


(512) A. K. P., Chillicothe, Mo., writes : 
I want to build an engine with cylinder 2 
inches diameter and 4 inches stroke. Please 
give size of steam ports and exhaust port ; 
also size of steam and exhaust pipes. A.— 
Steam ports, 3;x1 inch; exhaust port, §x1 
inch ; diameter of steam pipe, } inch; ex- 
haust pipe, 3 inch diameter. 2. How much 
travel will the valve require? A.—About 
4 inch. 


(518) R. R., Englewood, N. J., writes: 
Kindly inform me, if possible, whether 
there isa firm in England which makes dy- 
namos and windmills for driving the same. 
It seems to me that I saw something of the 
kind described in one of your recent issues, 
but Iam unable to find it. A.—We have 
not described anything of this kind. We 
have not the names of firms in England en- 
gaged in this business. It seems to us that 
you can obtain in this country dynamos and 
windmills to drive them. 


(514) J. P. M, Worcester, Mass., writes : 
I desire to design a compound engine for 
a launch 40 feet long, to make a speed of 10 
miles per hour, and would like to have 
references which will enable me to deter- 
mine the dimensions of hull and proportions 
of the engine. A.—For determining the 
lines of the hull, see Peake’s ‘‘ Naval Archi- 
tecture,” and for proportions of the engine, 
see ‘‘Manual of Marine Engineering,” by 
A. E. Seaton. These you may obtain from 
any dealer in scientific works. 


(515) G. F., Erie, Pa., writes: We have 
noticed the reference in your columus to 
Natural Philosophy, and having always 
felt a strong desire to dip into that subject, 
I would ask you to name some books which 
are up to date treating on this subject, and 
where they can be obtained. A —‘‘ Ele- 
mentary Treatise on Physics,” by E. Atkin- 
son, translated from Ganot’s ‘‘ Elements De 
Physique,” is considered to be a standard 
work ; it is published by W. Wood & Co., 
Lafayette place, New York. For the use 
of beginners Ayer’s *‘ Elements of Natural 
Philosophy ” is better adapted and cheaper. 
It is published by Sheldon & Co., 724 
Broadway, New York. 


(516) C. SC, Altoona, Pa., writes: As- 
suming we have a steam pump with a steam 
cylinder 6 inches diameter, water cylinder, 
4 inches diameter, 7 inches stroke, working 
against a boiler pressure of 150 pounds per 
square inch; what will be the speed of the 
pump when working under full boiler 
pressure? A.—That depends on so many 
circumstances that it is impossible to give 
a correct answer. The speed will be affect- 
ed by the length and diameter of feed pipe, 
the number of bends in the pipe, weight 
of reciprocating parts, general construc- 
tion of the pump, cut off, etc. The best 
way to get the speed under the conditions 
named is to test the pump. 


(517) A. X §., Chillicothe, Mo., writes : 
Please inform me of the best method of 
constructing a small boiler for an engine of 
about one half horse-power, safety and 
cheapness being important factors. I would 
prefer one made entirely of gas pipe. A.— 
For safety and cheapness we prefer a small 
vertical boiler; inside diameter of furnace 
102 inches, height 18 inches ; outside diam- 
eter of shell 19 inches, height 82 inches ; 
flue, 33 inches inside diameter. You can 
get wrought-iron pipe 12 inches outside 
diameter which you can use for the fur- 
nace ; in that case the outer diameter of the 
shell should be 174 inches. You can also 
obtain wrought iron pipe 4 inches outside 
diameter, which will answer for the flue. 
With the use of these all that will need to 
be made is the outer shell, crown sheets, 
rings for the bottom of the boiler and fur- 
nace door, and such attachments as all 
boilers of other types require. The above 
dimensions are for a stationary boiler. 


(518) H. G., Philadelphia, Pa., writes: I 
read your reply to my question relating to 
air compressors with much interest. There 
is, however, one point which is not quite 
clear to me yet. Your formula gives the 
amount of free air delivered at 20 pounds 
pressure in 40 seconds, as 100.3 cubic feet, 
or, in one minute, 100.3 x } = 150.45 cubic 
feet. The capacity of the intake cylinder, 
11 inches diameter, 6 inches stroke, is 0.33 
cubic foot. If the compressor is running at 
140 revolutions per minute, the total displace- 
ment of the plunger would only be 140 x 
0.33 = 46.2 cubic feet per minute, so that 
even under the supposition that the cylin- 
der is filled completely at every stroke with 
air of atmospheric pressure, I fail to see 
how it is possible to deliver 150 cubic feet. 
A.—In your former question you did not 
give the difference in temperature of the 
free air and that in the tank, and we gave a 
formula to suit these conditions. If the 
difference in temperature is taken into ac- 
count, the results will be different. 
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(519) C. A., New York, writes: I intend 
to have a cylinder cast for a launch engine. 
The cylinder is to be 5 inches diameter and 
6 inches stroke. Please give the thickness 
of cylinder walls, depth of piston, packing 
rings. diameter of piston rod, and length of 
cylinder, A —Cylinder walls ,’,; inch thick, 
this thickness need not be increased around 
the counterbore as indicated in your sketch. 
Depth of piston 18 inches, two cast-iron 
packing rings, each cut open in one place, 
depth of ring ,'; inch, thickness } inch, 
piston rod { inch diameter. Allowing a 
clearance of } inch at each end of cylinder, 
and assuming that each cylinder head pro- 
jects inch into the bore of the cylinder, 
the length of the cylinder will be 6 + 13 + 
$-+-%= 9 inches. 2. Where can I have 
the cylinder cast and bored, and what will 
be the cost? A.—You can have it cast and 
bored in any one of the numerous foundries 
and machine shops in the city or vicinity. 
Giving estimates of cost of machinery or 
its parts is out of our line. 


(520) R. L., Leicester, England, writes : 
I have a number of short lengths of steel 
wire of No. 50 to 60 Stubs gauge to harden 
and temper. I have tried the sand bath, 
but it does not temper them sufficiently 
even from end to end. Can you suggest a 
better and safer way? A—We are not 
quite certain what size the wires are that 
you are tempering, but we infer that they 
are quite small in diameter. We think it 
must be that you are not using the sand 
bath properly, as our experience is that if 
used carefully andin the proper manner, it 
will give uniform results in such work as 
this. The ladle or vessel in which the sand 
and work are placed should be the proper 
form, and should be kept in constant mo- 
tion during the heating. Heat should be 
imparted to it carefully, and pains should 
be taken not to heat the sand at any time 
much, if any, above the heat required for 
the color desired. If this is done, we think 
there will be little if any trouble from lack 
of uniformity. 


(521) J. C, Paterson, N. J., writes: 
Please give a solution of the following 
problem: A bar of uniform cross section 
is carried by three men ; one man supports 
the bar at one of its ends, and the other two 
men support the bar by means of a rod 
placed perpendicular tothe bar. At what 
distance must the rod be placed so as to put 
an equal load on each man? A.—The 
center of gravity is in the middle of the 
bar. We may assume that the whole 
weight of the bar is concentrated at its 
center of gravity. Let W = weight of the 
bar ; according to the condition of the prob- 
lem each man must support 4 W. Taking 
the origin of moments at the center of 
gravity, the man at the end acts with a 
leverage of 15 feet, consequently the mo- 
ment of the force which this man exerts is 
4 Wx 15. For equilibrium the moment 
of the forces exerted by the other two men 
must equal the moment as found above. 
Now, let x be the distance from the center of 
gravity tothe rod to which the forces are 
applied ; we then have: 


+ x ap 4 WX 2, 
eliminating the fractions we have : 
Wx 18 = 2:0 xX 2, 


from which we get : 
1 Wx 15 


2W 
hence z = 7} feet; or the distance from the 
end of the bar to the rod is 74 4-15 = 224 
feet. 


(522) T. C. D, Fall River, Mass., writes : 
I have a shaft on which there are two bear- 
ings about 8 feet 6 inches apart with a 48 
inch pulley, 24-inch face, between them, 
over which a horizontal belt is run. One 
bearing is 14 inches long, and the other one 
on the end of the shaft is 114 inches long. 
The short bearing is always heating. I have 
taken the boxes out, and found a good bear- 
ing along the box sideways, not at the 
bottom. I think the end bearing is too 
close to the pulley and getting all the pull 
of the belt. The shaft and boxes are in 
line. What is the causeand remedy? A.— 
If the end bearing is much closer to the 
pulley than the inner bearing, the former 
will have a greater pull upon it than the 
other, but it will not have to resist all the 
pull, as you seem tothink. The pressure 
upon it, may, however, be sufficient to 
heatit In this case the end bearing should 
be made longer, or the inner bearing moved 
closer to the pulley. The cause of the heat- 
ing may also be due to having the belt 
stretched too tight upon the pulleys, the 
remedy in this case isevident. The heating 
may also be due tothe use of an impure 
lubricant ; use the best quality of lard oil, 
or sperm oil, if necessary. On the whole 
we are inclined to believe that the bearings 
are too short. If these are made longer 
and the best kind of lard oil used, the heat- 
ing will cease. 2. What is the best prepara- 
tion for cooling hot bearings? A,—Use 
sulphur and oil on the journal and apply 
cold water—very cautiously—externally. 
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New Gear Book free. Grant; see page 12. 
Forming Lathes, Mer. Mach. Tool Co... Me riden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
Fine pat. work. H. Cooper, 11s William St., N.Y.C. 
Pattern and Brand Letters. 


A variety of sizes 
and styles. Fe 


Heber Wells, 157 William St., N.Y 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,3s Cortlandt St., N.Y. 
Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J 
Air Compressors for every possible duty. Clayton 
Air Compressor Works, 26 Cortlandt street, N. Y. 
Match machines for sale, splint cutters, coilers & 
unloaders. I. L. Hawkins, bld’r, Waterbury, Conn. 
We make a perfect loose pulley oiler. 
Mfg. Co., Grand Rapids, Mich. 


Kridler 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Split Pulleys at low prices. and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Gonn. 


Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stock. 
When ina hurry, buy of The Tanite Co., New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, ete.; Machinery name plates in brass 
and aluminum, 


“Binders”? for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50e. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 


CHINIST PUBLISHING Co., 203 Broadway, New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid Published by John Wiley & Sons, 53 East 


Tenth street, New York. 

“ Modern Locomotive Construction.” By J.G. A, 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
ilustrations of details made from working draw- 
ings, accompanied by plain directions for design 
ing, and rules and tables for construction. Adapted 
to office and shop use. Priee, $10. Published by 
John Wiley & Sons, 53 East Tenth street, New 
York. 
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A Chapter in Machine Shop Experience. 
Mr. Editor: 

I never told you anything about that 
experfence Daybroke and I had at West- 
erly. It was so long ago that it comes 
up to me as a reminiscence, as the writ- 
ers say. To tell the truth, I have never 
said very much about the affair, because it 
wasn’t a howling success, as success is 
mostly looked at. In fact, that little ex- 
perience broke Daybroke, and the only 
reason it didn’t break me was because I 
didn’t have anything to break. 

As I have intimated, there wasn’t any- 
thing of success connected with the whole 
matter, except the success of failure. But 
do you know, Mr. Editor, there is always 
something of success in failure? Knowing 
how not todoa thing is sometimes pretty 
nearly equivalent to knowing how to do it. 
When you have found out by experience 
what will not work, you have got one 
stumbling-block out of the way, if you 
have got common sense. If you get fooled 
twice in the same way, it is rather evident 
that you never had a call to work in the 
line in which you are working. 

But I started out to tell of the enterprise 
of Daybroke and myself. You see, it was 
this way : 

Daybroke and I had worked together, at 
one time, at the Pocannet shops. The 
Pocannet shops did general machine work, 
and they made a good many of the plainest 
kind of plain steam engines. The company 
made good money in a sort of humdrum 
fashion. The assets kept creeping up, slow 
but sure. This suited the older men con- 
nected with the works, but younger blood 
came to the front. Then, Rudell came 
along with a scheme to out-Corliss Mr. Cor- 
liss in the way of a steam engine, with lots 
of points to spare. Where the Corliss valve 
gear had one motion, this new engine had 
four, There was the unlatching motion 
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another one to see that the unlatching was 
properly accomplished, another one to regu- 
late the time, and a complicated arrange- 
ment, the function of which was to see—so 
to speak—that the other motions did their 
duty. 

Rudell explained the whole thing to me 
one day; I could never quite see through it. 
But the engine, just as he had put it on 
paper, looked mighty nice. If you couldn’t 
see why or how it would work, you couldn’t 
see why it wouldn’t work, and what more 
could you ask? 

Daybroke and I somehow got most of the 
work on the first—and the last as to that— 
of Rudell’s engine. Daybroke had worked 
in the big Eastern manufacturing establish- 
ments, and knew all the advantages of 
having everything right. The assumption 
was that there were to be about a millifon— 
more or less—of these engines built, so he 
made jigs and templates for every piece of 
the valve motion, and made all the parts by 
system. To be sure, the company never 
built but this one Rudell engine, but they 
might have built thousands from Day- 
broke’s jigs and templates, so far as the 
valve motion was concerned. 

Daybroke, having worked in the big 
manufacturing establishments, did the fine 
work of the valve motion mechanism, while 
I, who had knocked around only in a gen- 
eral sort of a way, did the rougher work. 
I knew how to turn the shaft, fit the crank 
on, get the pin in line, and set the engine 
together reasonably true. 

Between us we got the engine completed, 
and it was sold to the Westerly Manufact- 
uring Co. After considerable persuasive 
effort it settled down to running, and did 
pretty well for nearly a year. Then some 
of the joggers began to fail to jog, and the 
whole valve motion went astray. As there 
wasn’t another mechanic in the United 
States who had mastered the intricacies of 
that valve motion, there was nothing to do 
but send for Daybroke. He had jigged it 
all out, and studied the author’s drawings 
by the hour. He, if any one, knew its 
infirmities. He knew that there were cer- 
tain things that had to make certain other 
things work, and he could rebuild the whole 
business, if necessary. But it wasn’t so bad 
as that. 

Daybroke went to Westerly to doctor that 
valve gear. 

Westerly is only about thirty miles from 
Backaway. It is a pretty considerable 
town—what they would call in some of the 
Eastern States the Shire town. The court- 
house is there, and affairs in law and equity 
are attended to generally. But this wasn’t, 
so far as Daybroke and I were concerned, 
the most important thing at Westerly. 
The particular thing that wrecked us was 
Old Man Waller’s machine shop. Waller 
had started this shop so far back that no 
one could fix the date, and he had forgotten 
it himself. He grew up, not exactly with 
the town, but in the town and with the 
surroundings. Little mills and little fac 
tories had come into existence all around 
Westerly, and for a radius of about fifteen 
miles they were tributary to Waller. Ile 
had the patterns from which their gears 
and pulleys were made, and had furnished 
them with shafting, mill spindles, cock bills, 
spindle points and the like, for years almost 
uncounted, Waller had. When his shop 
got too small, he put a lean-to here, then 
made a side extension there. It was—as a 
whole—‘‘without form and void,” and reason- 
ably well filled with antiquated tools, for 
the most part. There was, for example, a 
lathe that would take in a long shaft, but 
there were two or three points where the 
carriage had to be pried over intervals 
where the feed failed to connect. Wal- 
ler said he didn’t use this lathe more than 
three or four times a year anyway, thata 
good man could get outa satisfactory job, 
and that, after all, it was cheaper for his 
customers to pay for a little extra time than 
to pay the interest on the price of a new 
lathe. If he wanted to use that lathe three 
hundred days in the year, he admitted it 
wouldn’t be worth shop room. 

Anyhow, Waller had worked along with 
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his old tools and old methods and old shop, 
and he had worked up to a pretty good bank 
account. 

As I have intimated, Waller’s shop was 
the only one in Westerly, so when Daybroke 
found he must have some machine work done 
he had to take it to Waller’s; had to take it 
there and do it mostly himself. Being 
around the shop for a week he couldn’t 
help hear when this man came in with 
blood in his eye because that last gear was 
bored too small, and another indulged in 
profanity because the shaft he ordered was 
too large. Daybroke did a good deal of 
thinking about these things. He was al- 
ways a powerful thinker, was Daybroke. 
What bothered him was that all the profan- 
ity, implied and expressed, didn’t seem to 
bother Waller. 

One day when Daybroke was putting the 
finishing touches on the second motion 
Grab-in claw Waller came along, watched 
him for afew minutes and said: 

“Daybroke, why don’t you go into bust- 
ness for yourself?” 

Daybroke allowed that he had often 
thought of doing so, but had never seen 
just the right chance. 

‘‘Now, Daybroke,” said Waller, ‘‘I’ll tell 
you what I’ll do; I'll sell out to you. I’ve 
worked along here so long that I should 
have to do some figuring to count up the 
years. I’ve made a little money now and 
then—enough to keep meI reckon—and I’m 
getting a Jittle tired of gears and pulleys 
and shafts. I just want to go fishing. I 
rather like your ways, and I'll sell out to 
you so cheap that you'll be astonished. 
Think it over,” continued Waller. 

Daybroke did think it over, and the out 
come of his thoughts was that when he got 
that valve motion all put right he came to 
see me. 

At that time I was running a little engine 
for Jobbins; there wasn’t much work in it, 
and there wasn’t much money in it. I 
didn’t mind the scarcity of work, but the 
financial part troubled me. So when Day- 
broke opened up the subject to me I was in- 
clined to catch right on; till I happened to 
think that I didn’t have any ready money. 
That’s whatI told Daybroke, but he brushed 
this all away by saying that the unfortu- 
nate death of an uncle had left him with 
about twenty thousand d >llars, and this, he 
said, would start us right smart. 

Daybroke was enthusiastic. Said that 
Waller would sell out for a song, and that 
would give us an abiding place, so to speak. 
Give us a sort of ground floor—‘‘a point 
from which to reach out,” as Daybroke put 
it. 

Then Daybroke said we would revolu- 
tionize machine shop practice round about 
Westerly. When we made a gear with a 
four-inch hole through the hub that hole 
would be four inches, and nothing else, and 
a three-inch shaft would be three inches 
just as near as it could be come at by the 
best standard gauge in the country. 

‘Why,’’ continued Daybroke, ‘‘we will 
fix all the things mechanical in the whole 
county; fix them so that Jones’ gear will fit 
Smith’s shaft, key-seat and all, as if it were 
made specially for it.” 

I had a little lingering doubt as to the 
possibility of doing this, a sort of foolish 
doubt, as I then thought, born of some ex- 
perience in this kind of work where I had to 
figure on the personal equations of a good 
many millwrights; had to figure on these 
with the certainty that Allison was a little 
slack in his measurements, while Tompkins 
was always a little oversize; but Daybroke’s 
enthusiasm conquered. 

You see, Mr. Editor, if you only put the 
flag to the front and order the band to play 
the national air the soldiers will march to 
death just as readily as they will fall in for 
rations or dress parade. 

Well, to make it short, Daybroke and I 
bought out Old Man Waller. I want to put 
it on record that Waller was mighty fair in 
the transaction. Didn’t stick for much of a 
price, and offered to take our note for half 
the purchase money. 

We bought out Waller and Daybroke 
took right hold as mechanical head of Day- 
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broke & Oldone, Engineers and Machinists. 
The title sounded good, and everything 
looked fair. 

It didn’t take much of Daybroke’s capi- 
tal to satisfy Waller, so he put matters in 
my hands, temporarily, and started East to 
buy tools—grinding machines and standard 
gauges especially. The understanding was 
that I was to run along quietly till he got 
back, and that in the interval I was to build 
a cheap extension to Waller’s shop—which 
consisted chiefly of extensions anyhow—in 
which to store the old tools, which Day- 
broke said were not worth anything, but it 
was too bad to break them up. 

Well, Daybroke got the tools, I got the 
extension built and we moved the old 
tools and set up the new ones. In the in- 
terval I had taken care of the customers who 
favored us; taken care of them in the old- 
fashioned way. I knew it wasn’t the right 
way, but it was the best I could do till Day- 
broke got back. I didn’t know much about 
the patterns, and no one in the shop seemed 
to know much about them. But Old Man 
Waller hadn’t gone fishing yet, and every 
day he used to wander into the shop, for all 
the world like the ghost of departed Pre- 
eminence. And he helped me out. 

He seemed to know, without an effort at 
thought, just where everything was. 

One day Jobson came in and ordered one 
gear and four pulleys for the corn cracker 
department of his mill—was going to change 
the speed all the way through. All he said 
was, ‘‘to be bored 3§ inches.” Waller hap- 
pened to be standing by, and when Jobson 
had gone out he said, ‘‘Oldone, you bore that 
gear and those pulleys just about , inch 
large or you will hear a how] from Jobson.” 

I had them bored , inch large and never 
heard any complaint. 

But as I was saying, Daybroke and I got 
the old tools out and the new ones in, and 
we made a fine stand for the gauges. It 
was during the dull times that will always 
strike such a shop as ours in the summer, 
and what bother came to us I looked after, 
while Daybroke established our System. 
Then Daybroke took hold of the mechanical 
department—took hold of it in real earnest. 

Out in Savery, about 10 miles away, were 
four little mills that Waller had equipped 
20 years before. They all belonged, just 
then, to one party, who employed a mill- 
wright whose name was Emerson. Emer- 
son came into Westerly, and to our shop 
with two or three orders. One was for a 
gear wheel. He had measured it and counted 
the teeth, and knew all about what he 
wanted. Daybroke got the pattern hunted 
out, and then he said: 

‘‘Mr. Emerson, can’t you see that the 
teeth of that wheel are all wrong? We 
don’t propose to sell gears with such teeth. 
We will make a new pattern, you paying 
for it, that will be correct in principle, 
which, with a new pinion pattern we shall 
have to make, will give that peculiar rolling 
motion that good gearing ought to possess.”’ 

Emerson flared up. ‘‘ Twenty years ago,” 
said he, ‘‘I passed upon that gear pattern 
as being about right, and now you propose 
to prove me a fool. That gear,” he con- 
tinued, ‘‘ has gone right along doing its 
work for 20 years, and if you don’t want to 
make me another one from the same pattern, 
lll get a new pattern made somewhere 
else.” 

In the end Daybroke gave away and made 
the gear. 

The next day Burger came in and he 
wanted two pulleys—24 inches and 36 inches 
—and he wanted them bored 3 inches, ‘‘a 
little proud.” 

‘*We don’t know,” said Day broke, ‘‘ any- 
thing about such expressions. We can 
make those pulleys, and the bore will be 
just exactly 2{ inches, but when you talk 
about ‘a little proud,’ we don’t understand 
what you mean.” 

I happened to be standing by, and I 
nudged Daybroke as an intimation to let 
up, but it was no use, he had his war paint 
on, as the story books say. 

You see, it wasn’t owing to any superior 
knowledge I had, but I had had to do with 
millwrights enough to know that ‘‘a little 
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proud” meant just under , inch large, 
I couldn’t express it in common fractions. 
or in decimal equivalents, but, Mr. !ji-or, 
you have rattled around machine sg) ps 
enough to know that there isa sort oi un. 
defined language that doesn’t get anyw cere 
near the thousandths mark, but still mang 
a good deal to the machinist who is a me. 
chanic as well. It’s asortof freema: ory 
among mechanics that no fellow in the w orld 
can explain. If you were right back in the 
shop, apron on and ready for business, and 
you got an order to bore some constit ent 
part of a machine ‘‘a little proud” or ‘a 
little slack,” you would get right there y ‘th. 
in all reasonable requirements. I don’t: can 
to say that you would get down to the point 
that you would if you could get your ir-ide 
and outside calipers together, but you w: ld 
get there in a way that would answer the 
purposes of ordinary machinery. 

But this doesn’t matter much. It went 
from one thing to another. Jenkins wai ied 
a 30 inch gear bored the same size as his 
last one ordered. There was no record of 
what particular size the last one was bored. 

Smithers sent in an order—wanted at 
once—a shaft, length given to transmi: 50 
horse-power. Daybroke wrote to Smithers 
asking him how fast his shaft was to run, 
and what the conditions of its running were. 

Well, he got back word that he was In- 
venting a machine and didn’t propose to tell 
anyone how fast it was to run, and thata 
man who advertised himself as an engineer 
ought to know how much power a shaft 
would transmit. 

But what finally broke Daybroke all up, 
and this was after we had lost money 
steadily for two years, was when Southern 
came in with a job to refit five mill spin- 
dies. They had to be ‘laid up” and put 
in order generally. Southern brought in 
with him about fifteen little twigs of an 
apple tree—green cut—and these repre- 
sented the sizes to which the shafts were 
to be finished, in their various sections. 
That broke Daybroke’s heart. 

‘*Oldone,” says he, ‘‘ I've lost my money 
here, and you have iost your time. i'm 
going to get a five horse-power engine to 
run somewhere. It is better suited to my 
capacity than trying to reform standards 
where no reformation is wanted. I'll tell 
you,” said he, ‘‘ when you come right down 
to ordinary machine work, you have got to 
make things fit, one to the other, and if the 
size is out according to your way of reckon 
ing, you have got to get your methods 
down to common practice.” 

Daybroke didn’t stay running that five 
horse-power engine very long. To day he 
is at the head of one of the big establish 
ments of the country, while I am just run- 
ning the big engine at Backaway, and kind 
of looking after things mechanical, as they 
come up. 

But I haven’t told you just exactly how 
the whole enterprise was concluded. We 
had a man working for us by the name of 
Peterby. Peterby was one of the assets of 
Waller. No one thought Peterby knew 
anything in particular, but somehow when 
he had his way on a job it came out 
right. If you just told him what to do, 
why he did it just as you said, but if you 
said, ‘‘ Peterby, look after this job, and se« 
that it comes out right,” there was never any 
trouble with it. Peterby never had mor 
than one suspender in active operation on 
*his overalls, and he just looked as if wha 
he didn’t know would fill an encyclopedia 
But you know, Mr. Editor, that you some 
times get an idea, and a pretty correct one 
that a man knows more than his clothes 
make him look like knowing. 

So it came around that when the R. I. P 
canal was changing all of its locking facili 
ties, the contractor came to us to fix u] 
his mechanical arrangements. He had t 
put in his power plant here, then he had t 
run off at an indefinite angle there, and put 
in his centrifugal pump to get rid of the 
water, stones, etc., then he had to shift the 
pump, and so on withoutend. He said he 
had lots of shafting, and angle couplings, 
but Daybroke and I concluded it would 
take a first-class draftsman about two months 
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to figure out what he could do. The con- 
tractor couldn’t stand this, and as we hap- 
nened to know that Peterby had rattled 

»und amongst such work some, in sheer 
cesperation I appealed to him. 

Peterby—he was born at Cape Cod— 
atiowed that if he had hisown way in the 
matter, he could keep the water out of the 
vay. Didn’t know much, he said, about 

ch matters, but he reckoned that it was a 
sort of a question of common sense. There 
“as something to be accomplished, and you 
-ad to get there to accomplish it. We de- 

iled Peterby, with full power to help 

yng the canal enterprise. He came out 

ith colors at the front. He ran wire 
jelts around curious corners, and sets shafts 
.t undefinable angles. No one in the world 
could formulate the manner in which he 
connected the power at hand with the work 
to be done, but he got there somehow, and 
it didn’t seem to trouble him any either. 

Well, it came about that when Daybroke 
and I saw we must break up at Westerly, 
that Peterby got along up to us one day, 
and asked us if we wanted to sell out. Said 
he had heard we were tired of the business, 
and he thought he might make a living at 
it, if we didn’t crowd him too hard on pay- 
ments. Didn’t want to get rich, he said, 
but would like to grind out aliving. He 
couldn’t make a drawing, he said, only on a 
board with a 2-foot rule, but he knew what 
the customers around Westerly expected. 
There were, he said, a lot of millwrights 
scattered through the country, and when 
you tried to convince them that they couldn’t 
measure 3 inches on a box wood rule with 
the marks all worn off, you made a mistake, 
you had to get the hang of the whole thing; 
sort of find out; Cranston’s 8 inches was 
always a little over-size, while Milton’s was 
a shade small. 

‘If you try,” said Peterby, ‘‘ to change 
the prevailing system of work in a locality 
like this with a sudden jerk, you are beat 
as sure as you live. You’ve got to work 
up to it cautiously, and it will take a life- 
time todo it. That’s why so few try it. 
Life is too short, and men don't want to put 
in all their efforts for future generations.” 

We sold out to Peterby, and he has gone 
right on running that Westerly shop ever 
since, and he has been making money, too. 

Very truly, JOEL OLDONE. 
a eee 


Measurement of Areas Bounded by 
Curved Lines. 





By Pror. F. R. Honey. 

In my paper on ‘Hyperbolic Loga- 
rithms,” I employed Simpson’s rule for 
calculating approximately the area included 
between the hyperbola and the axis of Y. 
The rule is applicable in measuring the 
area of a figure bounded by ¢wo curves and 
two parallel straight lines. The possible 
combinations of curves are illustrated, ¢ ¢, 
they may be concave (Fig. 1), or convex 
(Fig. 2), towards each other, or situated as 
in Fig. 3. If any line 2 y be drawn at right 
angles to the ordinates, since Simpson’s rule 
is applicable in finding the area on each 
side of 2 y, it may evidently be applied 
directly to the sw of the ordinates limited 
by the curves. Thus the area in Figs. 1, 2, 


or 8 = 2 + ¢e+2e+ 404004 in 


which + means one-third the common dis- 
tance between the ordinates. 

There is another rule attributed to Simp- 
on in which the number of intervals must 
be a multiple of three, as for example, six— 
(17 k—Fig.4 Itreads as follows: Add 
‘ogether the first and last ordinates, twice 
ery third intermediate ordinate, and thrice 
ich remaining ordinate ; and multeply by 8 
f the common interval. Thus the area = 


\ 


atg+ 2d 43+ etetysy te. 


The following is Mr. Weddle’s rule:* 


lake seven equidistant ordinates. To five 





* For a discussion of Simpson's rules, and note 
n Mr. Weddles rule, see Williamson. Integral 
Calculus, Art. 148. Areas by Approximation. 





times the sum of the even ordinates add the 
middle ordinate and all the odd ordinates, 
and multiply the sum by three tenths of the 


common interval, or area = 


)5 + dt f) 


/ 
+d+a+e+e+4 I v0 


In order to test the value of these rules 
we must compare the results obtained by 
them with those which are determined by 
exact calculation. Since the area of the 
common parabola is exactly two thirds that 
of the circumscribed rectangle, this area 
will afford a good example for comparison. 
Thus, let o m k, Fig. 4, represent a portion 
of a parabola whose equation is y* = 42; 
or y¥ =24/2,7 e., each ordinate is equal 
to twice the square root of the correspond- 
ing abscissa. I have placed the equation in 
this convenient form in order that the 











Fig. 4 
MEASUREMENT OF AREAS 


reader may readily verify the following 
figures : 

Since the area v0 m k 7? % rectangle 
ohk ¥,and area o m / = 3 rectangle o / m 1, 
therefore area m 1 7k = 3 (OhKK? — 
olm 1). I have divided m 7 7k into siz 
spaces in order that all the rules may be 
tested by it. 

For Simpson’s first rule the number of 
intervals must be even, ec. 7 , 6. 

For Simpson’s second rule the number 
of intervals must be a multiple of 3, ¢. 7., 
2 oR. 

For Mr. Weddle’s rule the number of 
intervals must be six, ¢. ¢., 7 ordinates. 

The area of the segment of the parabola 
mi? k = 23.360 +. 

The area measured by Simpson’s first 
rule = 23.358 —. 

The area measured by Simpson’s second 
rule = 23 356 —. 

The area measured by Mr. Weddle’s rule 
= 23.359 -+-. 

Mr. Weddle’s rule gives the closest ap- 
proximation. The error is less than 1 In 
23.000. 

In calculating the area of a figure bound- 
ed wholly by curved lines, as, for example, 
abe d, Fig. 5, divide it into segments as 
follows: Draw the straight line 4 c, and 
a e parallel to it. Each segment, a d e, 
aecb and + fc, may be measured sepa- 
rately, and the sum of these areas will give 
approximately the area required. It should 
be noted that in measuring the area a d e, 
the point d (= 0) is treated as an ordinate. 
Also } (= 0) and c (= 0) must be treated as 
ordinates in measuring the segment + f c. 

If the curve } ¢ cis reversed, ¢. ¢., if it 
takes the position of the broken line } / 'c, 
the area of the segment / f ‘c should be de- 
ducted from, instead of added to, the sum 
of the segments ad ¢ and aéc bh, 

A SS 
Remarkable Milling. 

A remarkable job of milling machine 
work is being done at the Pratt & Whitney 
Co.’s shops at Hartford. The work is cor- 
rugating plates by milling, using gang 
mills, and finishing a plate at one cut. 
These plates are of steel 4 inch thick, 24 
inches wide and 40 inches long. The corru- 
gations are formed of arcs of circles of ,’; 
inch radius, cover a surface 20 inches wide 
by 33 inches long, and are milled to a depth 
of ,', of an inch, requiring a gang of mills 
38 inches in length to do the work. 

The plates are made for Spencer Kellogg, 
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of Buffalo, N. Y., and so great has been 
the demand for them that the work has 
been going on 24 hours per day, using two 
sets of cutters, so that no time {s lost while 
grinding. 

One set of cutters is made up of 30 sepa- 
rate pieces, each 8 inches in diameter, 14 
inches wide, and 4 inch bore, the faces of 
each being ground so that the joint will 
show as little as possible on the milled sur- 
face. 

In the other set there are four pieces 
only, two of these contain each 9 of the 
corrugations, one 8 and one 7. They are 
interlocked, forming in effect a solid mill 
83 inches in length, 8 inches diameter, and 
leaving a surface absolutely smooth. In 
locking, the pieces composing the gang are 
rotated upon the arbor to such relative 
positions that the teeth do not form a con- 
tinuous line from end to end. 

The plates are milled at 
the rate of about one an 
hour, including changing, 
and the mills, being kept 
well lubricated, run from 
6 to 7 days without grinding. 

The machine in which 
these mills are operated is 
built by the Pratt & Whit- 
ney Co., and known as ‘‘ No. 
7 double head power miller.” 
It was designed and built 
to meet the requirements of 
work of this kind. 

The present work, while 
not showing the result in 
cubic inches of stock re- 
moved per minute, as is 
shown in milling side rods and like work, 
is probably the severest test the machine 
has been put to, owing to the great length 
between centers, and amount of surface 
involved. 

The work has been watched with great 
interest by mechanics visiting the com- 
pany’s works the past month, and astonish- 
ment expressed at the ease with which the 
work is done, the uniform smoothness of 
the milled surface, and the entire freedom 
from any evidence of chatter which might 
be expected in a gang of mills of this 
length. 

: oiitiiien 
Calculating Weights for Estimates—IYV. 


By J. Horner. 

There is really very little involved in the 
estimation of the weights of smiths’ work, 
not nearly so much as in that of castings. 
For smiths’ work is mostly in the form of, 
or reducible to the shapes of round rods, or 
flat bars, circles, and rectangular forms, for 
the estimation of which it is not always 
necessary even to bring the dimensions into 
cubic inches, the weights being obtainable 
from tables direct. The estimation of 
weights for smiths’ work is therefore com- 
paratively simple. Very irregular forms 
seldom occur, so that the estimation of the 
weights of forgings is done either by direct 
calculation or by the use of tables, or by 
both combined. Very much of the work of 
the smith involves the use of plain bars and 
rods, and the weights of these are given in 
tables for all diameters, per foot run, in iron 
and in steel, so that the work involves sim- 
ple multiplication only. Further, in the 
case of many forgings of irregular shapes, 
portions of these forgings are plain bars 
and rods, which can be reckoned by the use 
of tables, the irregular portions only being 
calculated in detail. Even these, too, can 
often be reduced to plain rings, or disks, 
and their weights estimated by reference to 
tables. The rods, eyes, lever bosses, and 
similar forms can be reckoned in this way. 

I do not think it necessary to illustrate 
any types of forgings. They are mostly so 
plain and of such elementary form that a 
verbal reference to them will suffice. Ona 
few moments’ refiection it will be difficult 
to call to mind any important forgings 
which are not built up, and referable to 
such simple forms as the rod of definite 
diameter ; the flat bar, varying only in the 
relations of thickness and breadth, the 
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bossed circular end on levers, or links, or 
weigh shafts; the circular boss located 
elsewhere than at the end; lumps, rect- 
angular or otherwise, on the ends of rods, 
of which connecting rod ends may be taken 
as examples ; forked ends of various types, 
cranks of circular section only, or com- 
bining circular sections with flat webs. A 
whole sheet of common forgings would not 
embody any other essential forms than 
these, and the weights of all of them can 
easily be obtained directly from tables, 
with or without some slight preliminary 
calculation. Thus, if a lever is tapered, 
the average width and thickness will be the 
sizes taken. The average diameter of a 
tapered boss will be taken. A forked end 
will be taken as solid if small, or if of large 
size the average section will be taken, and 
the length taken round the curve of the 
fork. A crank with some parts circular, 
and with flat webs, will be divided up ac- 
cordingly, and the totals added together. 

The calculation of weights for bridge, 
and girder, and structural work generally 
in wrought-iron and steel is relatively sim- 
ple, being mainly a question of areas or of 
lengths; the weights of iron and steel 
plates, bars, angles, etc., being given in 
tables for all thicknesses. The principal 
calculations come in in estimating the areas 
of plates, nearly all others being questions 
of addition or multiplication. 

In the case of all plates the area in square 
feet is obtained, and the weight of a square 
foot of a plate of that thickness, as given in 
a table, is multiplied by the number of 
square feet, thus obtained. The areas of 
plates are obtained by the rules of mensura- 
tion. All plated work is brought into sim- 
ple forms for the estimation of square feet, 
as rectangles, triangles, circles, irregular 
forms being divided up into sections most 
suitable for calculations. The plates which 
form the envelopes of curved surfaces, 
spherical, conical, or otherwise, are devel- 
oped and then calculated, or their areas are 
estimated by the rules of mensuration ap- 
propriate thereto. The thicknesses of the 
plates supply the other data for the weight, 
for which purpose a table of weights of 
plates 12 inches square of the usual thick- 
nesses employed in the shops is to be con- 
sulted. 

In the work of platers and boiler makers 
the estimation of weights involves three 
classes of calculation. First, the areas of 
plane surfaces. Second, the areas of the 
enveloping surfaces of solid or hollow bodies. 
Third, the volumes of solid or hollow bodies. 
The calculation of these requires a knowl- 
edge of the rules of mensuration, which are 
given in all arithmetics, and in most pocket 
reference books. The dimensions of work 
are taken either in feet or inches, and where 
there are fractional parts it is easier to make 
use of decimals than of vulgar fractions. 

When the edges of plates are not straight, 
but curved to a greater or less extent, then 
the work is divided into short lengths, and 
the widths of each section averaged, and 
the several sections added together. 

The estimation of the weights of bars, 
both round and square, is taken directly 
from tables. It is simply a question of 
width and thickness and length of 12 inches 
multiplied by the number of feet runin bars 
of the given section. In the case of the 
other rolled sections, angles, tees, channels, 
joists and other irregular forms, the weights 
are usually taken direct from tables, either 
given in books of reference, or in the 
maker’s list, or they may be calculated. 
The weights of channels and joists of given 
dimensions are nearly always taken directly 
from the manufacturer’s price lists. Angles 
and tees vary so greatly in width and thick- 
nesses, however, that an exhaustive table of 
weights of these would make a bulky 
volume. Only the weights of some of the 
commoner angles and tees are therefore 
given in engineers’ books of reference. It 
is therefore most usual to estimate the 
weights of these by calculating their wnited 
inches, and then reckoning out the weight 
per foot run. By ‘‘ united inches” is meant 
the total number of square inches in the 
cross-section. Thus an angle measuring 
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5''x5’'x1"’ would have 9 united inches in its 
cross-section, and the weight of such an 
angle per foot run would be nine times that 
of a bar 1 foot long and 1 inch square. So 
that having found the number of square 
inches in any given section, it is only neces- 
sary to consult any table which gives the 
sectional areas of bars. It does not matter 
whether the bars are round or square, 80 
long as the sectional areas in square inches 
are given. The same remark applies to 
other sections besides angles and tees. But 
in many cases, as with channels and joists, 
it is usual for the manufacturers to issue 
price lists containing the weights per foot 
run of the various sections of joists and 
channels in iron and steel which they sup- 
ply, and these can be utilized in estimat- 
ing weights. The weights of all rolled 
sections are easily reckoned in one of these 
ways. 

There are little items in work which are 
apt to be either overlooked, or under calcu- 
lated in estimates. These are bolts, screws, 
studs and rivets. Very often these are not 
shown in small scaled detailed drawings, or 
a few only are indicated by center lines. 
Often too in large detail drawings one is 
apt to overlook a good number of them 
unless a minute and careful calculation is 
made. Perhaps a set-screw is shown in a 
detail, but the number required may have 
to be reckoned out by addition or multipli- 
cation. Especially is this the case in riveted 
work. Unless one is very careful it is easy 
to omit a large number of rivets from a 
drawing of girder work, involving many 
different views, and items of detail. The 
lines of rivets have to be picked out, and 
their total lengths divided by the pitch. 
It is surprising what an enormous number 
of rivets are wanted on this class of work. 
In the case of rivets the usual practice is to 
weigh a rivet of the dimension required, 


and multiply that by the number of rivets! 


required. 
Some useful multipliers suitable for 
smiths and plated work are tabulated below. 
For the weight of round bars in pounds 





avoirdupois : Square the diameter in inches, 
multiply by the length in feet and the prod- 
uct by 2.63 for iron, and by 2.67 for steel. 

For the weight of square barsin pounds 
avoirdupois: Multiply the area of the 
cross-section in inches by the length in feet, 
and the product by 3.36 for iron and by 3.4 
for steel. 

The weight of a plate of wrought-iron 
12’’x12’’x1” thick averages about 40 pounds. 

Therefore the thickness of any plate a 
foot square, given in inches and fractions of 
an inch, X 40 = pounds weight per square 
foot. 

The thickness in eighths of an inch X 5 = 
pounds per square foot. The thickness in 
tenths of an inch x 4 = pounds per square 
foot. 

Square feet one inch thick must be multi- 
plied by 40 to obtain the weight in pounds 
in wrought-iron, by 40 8, or, say, 41, to ob- 
tain the weight in steel. 

When the volume in cubic inches is given 
to find the weight in pounds, multiply by 
.278, or by .28 for wrought-iron, 283 for 
steel. 

It is often desirable to be able to deduce 
the welght of a piece of work in one ma- 
terial from the weight of a piece of work in 
another material, as copper from wrought- 
iron, steel from wrought-iron, and so on. 
Tables of comparative weights are avail 
able for this purpose, and will be found in 
most engineers’ books of reference. 

When there is a good deal of work in- 
volved in an estimate it is necessary before 
commencing to go through the details to 
make a careful list of all the several items. 
These may amount to many scores or even 
hundreds. But if this is not done, some 
parts are apt to be omitted when going 
through the details. But besides this, the 
time spent will not be wholly lost, because 
the working through the drawings in order 
to pick out the several items will fix the 
whole of the job well in the mind, and so 
facilitate the after calculations. 

Further, when setting down the several 
items, the castings should be reckoned out 
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Guaranteed as sensitive and reliable as any. 
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separately, and the castings in different 
materials, iron, steel, gun metal, etc., dis- 
tinct from one another. Then the plates 
should be tabulated distinct, then angles, 
tees, joists, shafts, forgings, rivets, bolts, 
timber, india rubber, chains, ropes, copper, 
or other piping. And in each class the 
dimensions of each several piece should be 
jotted down, as length, width, and thick- 
ness of each piece of plate, with its weight 
opposite it, the length of each angle, with 
the width and thickness of its flanges and 
its weight. When all is done, the results 
should be tabulated neatly in columns, so 
that any important omission can be readily 
detected. 

















The Wendler Machine Co., Carthage, N. Y., are 
about to build a brass foundry. 


The Maine Manufacturing Company, manufact- 
uring refrigerators, lap-boards, screens. etc., at 
Fairfield, Me., will build a large plant at Nashua, 
IN. He 

The Westinghouse Electric Company will con- 
struct a plant to employ 1,000 hands at Allegheny 
City, Pa. The plant will be used for incandescent 
lamp making, and 20,000 will be produced each 
day. 


A $100,000 cotton-mill plant may be erected at 
Winston, N. C., during the coming six months. 
The Winston-Salem Chamber of Commerce is in- 
terested. 


Randolph & Clowes, of Waterbury, Conn., have 
placed the contract for the extension to their 
muffle room with The Berlin Iron Bridge Co., of 


They will have to purchase a new engine, as th 
old one was ruined by fire. 


The contract for the electric lighting plant f: 
the new steamer of the Portland Steam Pack: 
Company has been awarded to the Belknap Mot 
Company, of Portland, Me. 


Reeves & Compiny, manufacturers of thresher 
engines, etc., have leased, for a term of years, t! 
large buildings on South Tennessee street, 1) 
dianapolis, Ind.. recently occupied by Blair 
Baker. 


President Bennett, of the Indianapolis Stoy 
Company, states that the company is now workir 
100 men out of the usual 130. He said their sal 
were exceeding 1893, but not up to those 
1894. 


The outlook is favorable that the St. Stephe 
(N. B.) broad-axe factory, which has not bee 
operated for some time, will be resumed by a sto 
company, thus re-establishing the industry in st 
Stephen. 


I. Varney & Sons, the North Berwick (Main 
machinists, are building a steam saw-mill in cor 
nection with their machine shop on the northwes 
side, and very nearthe B. & M. track, where the 
will do custom sawing of all kinds. 


Hetherington & Berner, of Indianapolis, have 
been awarded the contract for the iron work i: 
the new building of the Rumely Manufacturin; 
Company, of same plAce, in the construction o 
which sixty or more tons of iron work will b: 
used. 


D. Saunders’ Sons, Yonkers, N. Y., manufactur 
ers of gas and steam fitters’ tools, are putting up 
a new building for storage and to accommodate 
their blacksmith and pattern shops. They are re 
placing wooden buildings with brick ones, measur 
ing 50x40 feet and 50x70 feet. 


Mr. J. Erlandsen, 170 Centre street, New York, 
sends us asmall pamphlet containing illustrations 
and description with prices of various forms of 
milling cutters, manufactured, kept in stock, and 
made to order by him. The pamphlet is sent to 
any address upon application. 


East Berlin, Conn. ‘ 
Rumely & Company, manufacturers of thresh- 


ers, engines, ete., have torn down the old frame 
building they have occupied for some years on the 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


Messrs. A. F. Sanborn & Co. have commenced to 
build their lumber dryhouse at Steep Falls, Maine. 
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480 PEARL SI. 
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2D EDITION NOW READY. 





Dingey’s Machinery Pattern Making. 


12mo., 
R5 NEW PAGHS. 


JOEIIN WILEY 2 


CLOTH, $2.00. 


9 NEW PLATES. 


Sows, Wew “YWTork. 





JUST OUT, 
--FREE—1894-5-- 


GEAR BOOK 
GEO. B. GRANT, 


LEXINGTON, Mass. 
PHILADELPHIA, Pa. 
CLEVELAND, Ohio. 


GRANT 
GEARS 








ee Drill Chuck 


. Sold at all Machinists’ 
=f Supply Stores. 
T. R. ALMOND, 
838 & 8 Washington St., 
Brook yn, N. Y. 





BORING AND TURNING MILLS|> 


ARE SUPERIOR 10 LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 


** LIGHTNING ”’ SCREW PLATES IN 


Bay Birmingham ("Stubs") Wire Gauge Sizes, 


= RTS — GAUGE SIZES AND SIZES IN 
ae, FRACTIONAL PARTS OF AN INCH. 
Vs 


71 eS ae aaa as 25 ES 

j, SET WITH 10 BIRMINGHAM 

; WIRE GAUGE SIZES: 
AND TAP WREN 


es 


UIT 
Coe 


For BICYCLE REPAIRERS, ELECTRICIANS and others. 
Adjustable Dies with Case-hardened Guides. 
Send for Supplement No. 1. 


WILEY & RUSSELL MFG. C0, 
GREENFIELD, MASS., U.S. A. 


. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in beiag'able to run at GREATLY INOREASED SPEEDS. FEWER GRINDINGS. No WASTE in rodressizg. 


Sore REPRESENTATIVES IN THE UntTED Srares, 
B.M. TF oNBS Ho CO., 
BOSTON: 11 & i3 Oliver St., NEW YORK: i43 Liberty St: 


, Speaking of LATHES! 


We are building them in various sizes from 10 inch to 
24inch swing, in various lengths, both engine and 
speed lathes. Our designs are the latest and most 
approved, w hile the workmanship, material and fin- 
ish are of the highest order. Our catalogue will tell 

ou all about them, as well asof our planers, shapers 
yrills and other tools and supplies. A postal will 
bring it. Write us for prices, 


SEBASTIAN LATHE Co.. 
: 117-119 CULVERT ST., CINCINNATI, OHIO. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and eatah anid Price List Free by Mail. 








9 [0 24 10. Swing. 


Modern Design. 
Valuable Features. 
CATALOGUE FREE. 























We are prepared to por Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


H.W. JOHNS MANUFACTURING CO., 











87 Maiden Lane, NEW YORK, 











f 
ad 


- 


Smt 


thy 


















NovEeMBER 8, 1894 





AMERICAN 


MACHINIST 








18 








yrner of Tennessee and Georgia streets, Indian- 
.polis, Ind., preparatory to erecting a three-story 
rick building covering the entire ground. 


We have received from Beaman & Smith, Provi- 
ence, R. I., a special pamphlet containing illus- 
‘ations and descriptions of a variety of work 
hich can be done with their No. 1 horizontal 
indle, drilling and boring machine. The pam- 
ilet will be found of interest to those concerned 
ith such work, and is sent upon application. 


lhe new power station for The Nassau Electric 
1ilway Co., at Brooklyn, N. Y., will be 102 feet 
vide and 150 feet long, and will be constructed 
ntirely of iron and steel, the whole designed and 
iilt by The Berlin Iron Bridge Co., of East Berlin, 
mn. The roof will be covered with their well- 
1own patent anti-condensation corrugated iron 
of covering. 


The Rumford Falls (Maine) Light and Water 
‘ompany are enlarging the capacity of their works. 
Their 500-light machine is taxed to its full capacity, 
and there is a demand for 300 more lights. The 
ympany will soon put in two 1,000 light machines, 
nd an additional power generator. The course 
f the line is being changed to new poles across 
ial bridge and along Railroad street. 


\dvices from T. J. Neacy, manager of the Filer 

Stowell Company, the widely known manufact- 
rers Of high grade saw-mill machinery, Mil- 
waukee, Wis., are to the effect that they have 
nough orders on hand to keep them comfortably 
ull for the next three months. They are adding 
» their erecting shop, the addition being 140x80 
feet. This will give them a floor space of 250,000 
eet. 

The Cleveland Machine Screw Co., Cleveland, 
Ohio, are building a new machine shop, 40x250 feet, 
for the manufacture of their automatic screw ma 

hinesonalarger scale, The building will be either 











8 or 4 stories high, but which is not yet decided. 
The lower floor will be equipped with traveling 
crane. An office building with drawing room 
above is also being erected. This company has 
taken orders for 59 screw machines during the 
past two months. 


We have received from the Link-Belt Engineer 
ing Co., Chicago, Ill., a very elegantly gotten up 
catalogue, entitled ‘‘ Modern Methods of Handling 
Fuel as Practiced in Locomotive Coaling Stations, 
Electric Light and Street Railway Power Plants, 
Ete.”” Numerous illustrations are given of typical 
plants, and the pamphlet will be found of con- 
siderable interest to all who are interested in 
handling fuel in large quantities. It is sent to 
those interested upon application. 

The new company which takes the Indianapolis 
Cabinet Works will not manufacture their own 
veneering. It is stated that one of the great leaks 
with the works when under the Coffins was the 
department of veneering, which only the most ex- 
perienced can manufacture with profit. Indian- 
apolis has become quite noted inthis industry. The 
Pullman Company for yearshas purchased most of 
its veneering from our manufacturers. There are 
two large veneering manufactories here, and they 
have a capacity to turn out 12 million feet a year. 
—Indianapolis Journal. 


We have received the prospectus of The Holmes 
Fibre-Graphite Manufacturing Co., Philadelphia, 
?a., Which numbers among.its officers and direct- 
ors a number of very well-known engineers and 
manufacturers. The prospectus gives an account 
of the results obtained with the Holmes lubri- 
cating bearing, a report of the Franklin Institute 
upon the bearing, etc. Accompanying this is a 
pamphlet from the Link-Belt Engineering Co., 
Chicago, Il., giving illustrations of journal bear- 
ings, shaft hangers, etc., fitted with bearings of 
Holmes fibre graphite. These will be found of 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 
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Architects and 
Builders of 


Engineers, 





BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS, M. JARVIS, Pres, and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 


BURR K. FIELD, Vice-President. 


GEO. H. SAGE, Secretary. 
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rhe above illustration is taken direct from a photograph, and pin the interior of a Boiler House 


the roof of which was designed and built by 


the roof being made of iron- 


struction 


us for the Amoskeag Mfz. C 
The building is 75 feet in width by 275 feet in le ngth, the walls 
-iron trusses, 
rugated iron, so that there is absolute ly no woodwork anywhere 

the building which can take fire. 
particularly 


, at Manchester, 
being mi: ide of brick, 
and covered with cor- 

about 
con- 


N. H. 
and 
iron purlins 
For boiler rooms this 
commends itself, 





SEND FOR OUR ILLUSTRATED CATALOGUE. 





COOKE & CO. 


163 & 165 WASHINGTON ST., 


NEW YORK. 


ENGINES and BOILERS. 


VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write for Catalogue and 
mention this paper. 








HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


«Our New and Revised Catalogue of Practical and Scien 
tific Books, 88 pages. 8vo., and our a othe r Catalogues and Cir 

culara, the’ whole cover.ng every branch of Science applied 
to the Arts, sent free and free o postage to any one in any 
part of the world who will furnish his address. 


THE FOX PATENT OPEN SIDE SHAPER. 


eg ee No springing of ram 
Yo overhanging talle. 

Quick Return, Stroke 
Under Perfect Control 
Can be Instantly Ad 
qpeted 116 in. or 24 in. 
a > No Screws to Monkey 
> =. =— 4 with. Powerful, Quick, 

= ~ Accurate, Write for 
circular, 


The Fox Machine Co, 
325 N. Front St., 
Grand Rapids, Mich, 


135 Finsbury Pavement, 
London, England 
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interest to those concerned with matters of power 
transmission especially. 


A press dispatch from Whitestone, Long Islands 
dated October 23d, says: Business in the two lead- 
ing manufactories of this place—those of the 
Norton Can Company and the Central Forge Com 
pany—has taken a decided change for the better. 
The can factory, which for months has been on 
the verge of closing down, having laid off over 
half of its employes and working the rest on 
greatly reduced time and wages, has now on the 
pay-roll 210 hands, which is an increase over the 
number employed in good business times. Be 
cause of the great and constantly increasing influx 
of orders, the company has been obliged to keep 
the whole force working until 10 o’clock each 
night for the last two weeks. The Central Forge 
Works, whose business has also been stagnated 
fora long time, is experiencing the greatest rush 
in work that it has hadin years, All of the hands 
laid off when the dull times set in have been taken 
on, and, in addition, a large night force bas been 
employed. The works are running full blast night 
and day. 


A press dispatch says: Thereis an apparent re 
vival of business in many of the manufacturing 
concerns in Hartford. The Pope Manufacturing 
Company has 725 men employed on full time, and 
several departments working until 10 p.m. The 
Hartford Woven Wire Mattress Company is em 
ploying 150 men, 30 more than six months ago, with 
some departments running three hours’ overtime a 
day. The Pratt & Whitney shops have 800 men 
working full time. The Collins Company, of Col- 
linsville, makers of axes and cutlery, has 600 hands 
on full time. Two hundred and fifty hands are 








pany, envelope makers, on full time, and the Pratt 
& Cady Company, steam valves, has now 315 men 
employed 10 hours a day. Almost all the factories 
have many more men employed than six months 
ago, and have dropped the short time schedule 
which has prevailed for nearly a year. A similar 
revival of manufacturing business in Meriden, 
Bridgeport, and other manufacturing cities in the 
State is reported. 

The Tradesman, Chattanooga, Tenn., in its report 
on the industrial condition of the South for the 
week ending October 29th, Increasing de- 
mand and more firmness in prices is reported for 
Southern lumber, and especially for Louisiana 
eypress, which is now in very general use. Low- 
priced cotton is retarding sales, as the planters are 
in better condition than ever before,and can hold 
their crops. The steady demand for Southern iron, 
which prevents accumulation of stocks in the 
furnace yards, is attracting much attention. 
Money is easy and mercantile business fairly good. 
The Tradesman reports forty-one new industries as° 
established or incorporated during the week, the 
most prominent among them is a $600,000 cotton- 
mill at Rome, Ga.; one is also reported at Carroll- 
ton, Ga., and one with $50,000 capital at Laredo, 
Tex. The Emporia Lumber Co., capital, $100,000, 
has been chartered at Houston, Tex.; a coal min- 
ing company, with $100,000 capital, at Montgomery, 
W. Va., and a $50,000 compress company at Gal- 
veston, Tex. The Admant Manufacturing Co., 
capital, $50,000, has been chartered at Van Buren, 
Ark., and an engineering and construction com 
pany with the same capital at Macon, Ga. Gaines- 
ville, Texas, reports a harness manufactory, with 
$30,000 capital ; a $30,000 coal and coke company 
has been chartered at Mt. Hope, W. Va.; a $15,000 
grain elevator is to be built at Mobile, Ala., anda 
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ALL KINDS IN STOCK. 

Manufactory, SHEFFIELD, ENG. 

Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


ter garth century ago. 
Medal World’s Columbian Exposition 1898. 
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One Smal? Set of 8—by 1-4 inches to 20 inch, 
One Set of 12—by 1-4 in. to 2 in. continued by 1-2in, to4in, 13.25 


These goods are for sale by CHAS. CHURCHILL & 
L’t'd, 21 Cross St., London, FE ‘ngland. ame 
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48-inch Planer. 


FITCHBURC MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


ENGINE LATH 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 





GLOBE SPECIAL 


MILLS 
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present time. 
All common sizes in 


M.J. ORUMMOND, SALES AGENT, 
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BUILDERS IRON FOUNDRY, 


(Patented.) 


PROVIDENCE, R. I. 


CASTINGS FOR WATER-WORKS, 


AND RAILROADS. 


“I think they are the most practical special in use at the 


stock, Catalogue mailed on application. 
192 BrRoapway, NEW YORK CITY. 








ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 


NeW YORK. 
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WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
WAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St 
PHIL ADEL PHIA, 607 Arch St. 
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$10,000 ice 
factory will be 


factory at Roanoke, Va. A canning 
built at Dyersburgh, Tenn.; fcar 
works are reported at Fort Worth, Texas, and 
flour and grist-milis at Eufaula, Ala., Somerset 
and Winchester, Ky., Crawford, Tex., and Parkers- 
burg, W. Va. Vhe Tradesman also reports the 
opening of coal mines near Birmingham, Ala.; of 
lead and -inc mines at Broadway, Va.. and of a 
marble quarry at Dadeville, Ala. A cordage fac 
tory is to be built at Charleston, S. C.; a paper 
pulp mill at Chattanooga. Tenn.; a soap factory at 
Ashland, Ky.., factories at Louisville, 
Ky., and Martinsburg, Va. The new woodwork- 
ing plants of the week are at Mooile. Ala., 
Ga., Manchester, Ky., Greenville, S. C., 
nooga. Tenn., and Camden-on-Gauly, Central Citv 
and Hulings, W. Va. Water-works are reported at 
Bentonville and Monticello, Ark. Among the en 
largements for the week, as reported to 7'he 
Tradesman, are flouring mills at Paisley, Ky.; iron 
works at Wheeling, W. Va.; paint works at 
Columbia, 8. C.: tobacco factories at Martinsburg, 
Va., and woodworking plants at Jeanerette, La., 
and Fredericksburg, Va. 


and tobace» 


Cordele, 
Chatta 





Machinists’ Supplies and Iron. 


New York, November 1, 1894. 
Tron— American Pig—We quote standard brands, 
$12.25 to $12.50 for No. 1; 811 to $12 for No, 2. 
Southern brands, $11.50 to $12 for No. 1; $16.50 to 





$11.25 for No. 2; $10.25 to $10.75 for No. 3; $10.75 to 
$11 for No. 1 soft; $10.50 to $10.7 75 for No. 2 soft; 
and Foundry No. “d $10 to $10.40. 

Antimony—There is a fair de 
L. *X.. 84c. to 84ec.; Cookson’s, 
Hallett’s, 744c. to 73¢c.; and U. 
94c. to 9l4c 

Lard Oil —p rime City we quote at 59c. to 60c. 

Copper—The market has a firmer tendency, 
otherwise there is no change of importance. The 
Lake companies would s«ll at 934c., but second- 
hand copper can be bought at 98gc. Casting Cop- 
per 1s held at 9.20c. to 9 25e. 

Lead—The prices have remained nearly station- 
ary. The market if anything is a little firmer. 
We quote 3.10c. to 3l4gc. for New York delivery. 

Spelter—The demand continues light, and a 
moderate business only has been transacted ; ordi- 
nary Western brards are quotcd at 3.40c. to 3.45c. 
for New York delivery. 

Tin-—The market is steady; 
sized lots made up a good volume 
For spot, 14.90c. is asked 


mand, We quote 
9.40cc. to 9.50c.; 
S. French Star, 


purchases of fair- 
of business. 








=: WANTED* 


* Situation and Help* Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care wul be forwarded. 





Constructor and inventor, 
mach’y, open for contr’t Jan. 1st. 


a presses, spe’l 
H.C.F., AM.MACH. 


A mach. sbop supt. of superior ability desires to 
make a change; cor'd’e solic’d. Box 25, AM. Maca 











Established in 1874. 


CLEVELAND TWIST DRILL CO. 2% cvs» victors st, tonton, én 


COR. LAKE & KIRTLAND STS. 


CLEVELAND, O. 


100 & 102 Reade Street, New York. 


65 Neue Promenade, Berlin, C., Germany. 





DETROIT TWIST DRILL Co., DETROIT, MICH,, U. S. A. 


SOLE MANUFACTURERS oF 


GRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 








Endorsed by Practical Mechanics Everywhere. 


tend for Catalogue. 





Machine and Boiler Tools, 


MODERN STYLE, AT LOW PRICES. 


IRON PLANERS. ENGINE LATHES, 


19 in, x 83 ft. Wheeler. 13 in. x 6 ft. Blaisdell 
20 x 6° Pratt & Whitney 14 x 6 Reed Taper. 
22 ‘' x 5 Pease 15 x 5 Pond 
24 = 4 Wood & Light 15 * x 8°*° Standard, 
24 x 5 New Haven 16 ** x 6° Ames. 
24 x 6°* Wood & Light 16 ** x 6° Putnam. 
26 = N.Y 8S. Eng. Co 18 ‘* x &** Standard, 
37 ‘* x § * Pond 20 x 10 ‘* Fitel burg 
39 ** x10 * Bancroft heavy Al 20 x 12 * Prentiss Taper. 
36 ** x12‘ Powell. 22 x 10 * Putnam, 
6O ‘** x24‘ Steam Eng. Co. 24 x 12° Putnam, 
> LR 30 x 16 ** Perkins, 
SHAPERS. 35 x 15 ** Hewes & Phillips. 
9 in. Stro e Hewes & I 
a 2 HAMMERS. 
16 *¢ “ Gould & Eber. 100 Ib, Stiles ¢ e4 ric. Dro 
: de Triple Geared OU “Steam” Ferris & Mite s. 
DRILLS. BOILER AND BRIDGE 
1 Spindle Imp. Sensitive. TOOLS, 
20 in. Swing Wheel Feed Rolis 7, 8 and 10 ft. 
25 Prentice complete. Hor. Fiance Punch, “H and J,” 
48 °° * Old Style Bement | late Planer 16 ft. 


Radial Driils 54 and 66 in. 
Universal Radial 96 in 

MILLING MACHINES, 
Brown & Sharpe No.6 Plain, 
Brainerd Plain Table 30 x &, 
Brown & Sharpe No 1 Universal, 
Lincoln Pattern, very cheap, 
Garvin, No 2and 4 


BORING MILLS. 


Allen Pneu. Bride Riveter with 
reach of 60 in 
Allen Bridge Riveter, 25 in, 
is ‘s 34° 
MISCELLANEOUS, 
Imp Brass Cabinet Turret 
Acme, 1 in. Bolt Cutter with 
Dies, Nut Taps, Chuck ete, 
Slotters 10 and iin, Stroke 





Gear Cutter 36 in., ex. heavy. 
Bement No. 2 Hor., B. & D. Screw Machine, 2 in. hole, 
Bement Cyl. Borer, 12 to 36 in. Screw Machine No 2, Wire feed. 
Upright B & T. Mill, 38 in. Cutter Reamer Grinder 





“Putnam's.” Good as new. 
Universal Grinder No. 1, all atts. 


Brown & Sharpe Upright Turret 
Borer, takes in 36 x 12 in, 


J. J. McCAGE, 


E. P. BULLARD’S 14 Dey St., 
E ° 


N, Y.Mach’y Warerooms. 
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finer 8 Peck Mtg. ©» 


NEW HAVEN.CONN. 


LARGEST LINE IN THE MARKET 


E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, N.Y. 
Chicago Office, 100 W. Washington Street. 
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ano SPECIAL MACHINERY. 
The STILES & PARKER PRESS CO. 





MACHINERY BARGAINS. 


| Hor. Flange Punch No.2 H. & J- 
Thomson Bevelling Shear, 


10 in, Post Drill, 
10°" * Auto. Feed to Table. 


for Butt Drilling. 15 6 and 8 ft. Eng. Lathe. 
1,2 and 3Spindle Sensitive with | 16 “ 5 6,7 and 10 ft. E ng. 

and without Power Feed. Is * 6 Tand8 a 
2,3and4 Spindle Gang Drills | 20 ‘** 5,6,7,8and10ft. * “ 


20 24, 26, 28, 30 and 44in. ‘* ;}21 “* 10 and 18% ft S 

60 in. Swing Post Drill, “a © @ ~ =< = 

5 ft. Arm Radial Drill. |} 25 ‘* 16 and 24 in e 

12 in. Stroke, 16in, x 16in. Crank | 32 ‘* 16 “on 
Planer. 1/52 ‘* $6 cle aD. 

16in. x4 ft. Planer. 57 in. Double Head Driv- 

24 ** 4,5 and 6 ft. Planer, ing Wheel Lathe. 

28 ‘** Bands 88 in. x 20 ft. Engine Lathe. 

30 * 5,8and 10 ** es Bement Car Axle Lathe. 

60 ‘* 20 Se | 14 & zin. Bolt Cutter Schenk’s. 

_.* ee ” 7 Spd’'l Nut Tapper, Dunel. 

9,12, 16 24 and 26 in, Stroke 2. Spd'l Profiler. No.1? & W. 
Shaper. | No.1, 2 and 244 Screw Machs, 

10 in, Stroke Slotter. | P.é& W. 

Hyd. Rivetting Machine, | No. 1 Lincoln Pattern Miller. 
Crane, Both Al, | Hand Millers, Serew Slotters, 


Mill and Cutter Grinders, 
No. 2 Garvin Universal Miller. 


Engines, etc. Send for 


Punch and Shear. | 
Plate Planer. 


Lot of Miscellaneous Machinery, 
Latest List. 


GEO. PLACE MACHINE C0., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


NEW YORK. 


Wien = 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Milling 








Planers, Drill Presses, Shapers, 


Machines, etc., address, 


The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 


COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and _ tub- 
ing. If inter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE 60. 


Torrington, 
Cont.. 




















Mass. Inst. Tech. graduate in mechanical eng., 
wants position. Address Box 163, Taunton, Mass. 


Draftsman, grad., 6 years’ exp. in eng. and boiler 
work, wants position. Box 7, AM. MACHINIST. 


Wanted—Mechanical, electrical engrs., ¢rafts- 
men; professional work for leisure time. Edwin 
Guthrie, Corcoran Building, Washington, D. C. 


_ Mech. eng’r with 12 years practical experience 
in designing of steam and general mach’y, member 
of A.S.M.E.,is open for pos. Box 37, Am. Macu. 


A mechanical engineer, with experience in de- 
signing and constructing light mach’y, tools and 
fixtures, wants a pos,; age, 36. Box 30, Am. Macs. 


As business manager of macbine works. Wanted 
a first-class pos. by gentleman whois tboroughly 
practical in all the departments, able and reliable 
in busimess matters ; 30 years exp., covering many 
lines of machinery; unexceptionable references. 
R. Wadsworth, 801 63d street., Englewood, Ill. 


Wanted- Situation by foundry foreman, age 38, 
with 22 years successful experience on general 
work, largely engine and saw-mill work, 12 years 
as foreman: understands pattern system, accus- 
tomed to systematic methods. Small town pre- 
ferred to large city. Al references. Address Box 
26, AMERICAN MACHINIST. 





MISCELLANEOUS WANTS x, 


Advertisements will be inserted under this heac 


85 cents per line, each insertion. 


Copy should be x 


reach us not later than Saturday morning for the + 


ing week's issue. 
be forwarded. 


Answers addressed to our car: 





Cheap 2d hd lathes & planers. S.M.York,Cléyv’s 5 
Auto. Steam Flue Cleaners. Kelley Co., 
F. A. Welles, Milwaukee, \ 


Calipers & Gauges. 


Erie, ‘'a, 


For Sale—Secon4-hand drill presses,engine lat og 


& planers. 


Dietz, Schumacher & Co., 


Cincinnat: 4, 


Light and fine machinery to order; Foot Li: \e 


Catalogue for stamp. E. 


Wanted—To buy good 


83, AMERICAN MACHINIST. 


O. Chase, Newark, \_ J 
second-hand tools. x 


Draftsmen'’s new conveniences for rapid w 


Send for blue print. 
Model Locomotive 


D. J. Kelsey, New Haven 
Castings. 
Olney, 163 Herkimer street, 


Latest e- G 
Brooklyn, 


Every mechanic should have a copy pe pi kt 


Primer of the Air 
for 50 cents. 


Brake.” 
W.S. Rogers, Buffalo, 


Sent to any add 
NN; 2. 


Machine tools wanted—Either new or 2d-h: 


If latter, must be in first-class condition. 
shaper, one 24x24 planer, 
New Brunswick, N. J 


Address Lock Box 147, 


One 
with about 6 feet 








English Agency: { 


Chas. Churchill & 


AMERICAN GAS FURNACE CO. 


Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEA 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Co., Ltd., 21 Cross St., 


Finsbury. London, E. C., England. 





MACHINE TOOLS. 


“WAN D LATHES. 


SECOND-HAND MAGHI 


ENGINE LATHES. 


i <« 6 ft. Blaisdell. S P 
2 saa Hi se hog Taper. 4 10in, x 4lin, Garvin, 
16in x & ft. Blaisdell. 1 I2in, x 4 ft, Garvin. 
18in. x 6ft New Haven. 1 12in. x 5 ft. Back Geared, 
18in. x 6 ft. Bradford. 1 20in x 6 ft. Back Geared, 
I8in x 8ft Blaisdell : Tee 
18in. x 8 ft. Wamesit. MISCELLANEOUS. 
+4 = = . _ a wend. Garvin Profiler, one Spindle. 
20 i < 6 ft. Bullard. 6 in. Bement Slotter 
mete: . a i dan Ga ze 36 in. Gould & E. Automatic 
49 in. x 12 ‘field. Gear Cutter. 
7. Se S a ol 26in Pulley Lathe. 

PLANERS, 50 in. Pulley Lat e 


5in Cutting-off Mac chine 


16in. x 16i 3 ft. Walter Bros. 
3a. % 3 No 2 Springfield Tool Grinder. 





20in x 20in. x 5 ft. Ames, 

22in. x 22in. x 4 ft. L. W. Pond, | No. 1 Garv in Screw Machine. 
24in. x 24in. x6ft Whitcomb 3 in. Squaring She ar. 

24 in. x 24 in. x 5 ft. Putnam, | 14 ft. Power Draw Press. 


250 Ib. Goull & Ee Drop Press 
No. 2 Garvin Cutter and Drill 
Grinder 
No. 181 te Marking Machine. 
No. 2 Garvin Automatic Tapper. 
No. 4 Sturt vant Blower. 
Garvin Wire Spring Coiler. 
Several Wood-working Machines, 


28 in. x 28in. x 7 ft. New Haven, 


SHAPERS, 

10 in, Juengst Crank. 
10 in. Wood and Light Traverse 

Head. 
18in. Putnam Traverse Head, 
24in Hendey Friction 

Also, a large number of other machines, 
and detailed description 


THE CARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 





Write for complete list 





NEW AND SECOND-HAND MACHINE TOOL‘, 


ENGINE LATHES. 


l4in.x 6 ft. Lodge & Davis. 

16 in. x6 ft. Lodve & Davis. 

19 in. x6 ft. Pratt & Whitney. 

21lin. x11 ft. Lodge & Davis. 

24 in. x12 ft. Special hcavy 
pattern. 

2 in. x12 tr. Standard. 

24in. x16 ft. New Haven. 

28 in. x17 tt. New Haven. 

24in. x38 ft Shafting L: the. 

12in. x4 ft. Manhattan Co. 


TURRET LATHES, 


312in. and 2 15 in. Le ver and 
Screw Movement t > Turret. 
1 22in. x8 ft. Chucking 


PLANERS, 
24in.x%in. x 8 ft. Lodge &D. 


24 in. x 24 in. x 836 ft. Putnam. 


SHAPERS. 
15 in. Crank, 
20 in. Geared. 
26 in. Geared. 
DRILL PRESSES. 

20 in. Lever Drill 
2 in. B. G. P. F. Drill. 
26in Post Drill. 
52 in. Comb. Radial. 
80 .n. Comb. Radial. 
120 in. Kadial. 
1 Breast Drill 

MILLING MACHINES, 
No. 2and No. 4 Garvin. 

MISCELLANEOUS. 

2 No.1Garvin Tapping Mac 
1 No.2 Garvin Tapping Mac}! 
1 O,en Die Header for Head 

ing Bicycle Spokes. 
1 Garvin Screw Slotter. 





PULLEY MACHINERY, BRASS WORK- 
ING MACHINERY. 


THE LODGE & SHIPLEY M. T. 60., 


CINCINNATI, O. 





ti 





VER 12,000 IN USE. 


Send for Catalogue E 
© an‘ Special Prices to 


OLUMBIA” VERNIER 
ALIPERS, Ete 


Craduated in Inches or Metric System. 
Using them results in Better and More Work! 


-G. SMITH, Columbia, Pa 





THE ANDREW PATENT GRIP SOCKET. 


Pat’d May 14, ’89. 





PAT'D SEPT. 4.94 


M. L. 





ANDREW & CO.., 


Sept. 4, 94. 


Shank. 


Cincinnati, 


in the World. 
system of drills. 
and infringements. 
alogue. 


Ohio. 


Is the original (not copied) device 
for holding and driving Straight 
or Taper Shank Drills. 
Twisted Tangs. 
Andrew’s Patent Groove in the 


No More 
No extra cost for 


Best Practical Drill Chuck 
Nochange in the old 

Beware of frauds 
Send for Cat 





“ PRACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
the American Machinist, containing 
this valuable series of articles, has 
been so great, that, notwithstand- 
ing it has compelled us to issue 
apecial reprints of several of the 


are usin 
text boo 
of mechanics. 





articles, our stock is now limited to 
complete sets, with tbe exception 
of two or three issues,and orders can 
hereafter be filled by the set only. 
A number of engineering schools 
these articles in lieu of a 
on this important branch 


The set of 92 papers will be sent by 
mail to any address in the U.S.. Can- 
ada or Mexico for $5 00, postpaid, 
and toany foreign country for $7.00. 





Order now before our stock 


of papers is exhausted. 


ADDRESS : 


American Machinist, 


203 BROADWAY, 
NEW YORK. 





es sFP BLAKE & JOHNSON, Waterbury, Conn.. 


Re 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods, 


BUILDERS OF 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Saf il, SAPTTY PM, ROOK AND EYE MACHOVER, 
O)) RSS 


Send Samples that we may 





For all Anti-Friction 
Purposes. 





SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 


| blevelan Machine Screw Go., 


CLEVELAND OHIO, 


STEEL BALLS 





WRITE FOR 
INFORMATION. 














“Se 


he 


vay 








NovEMBER 8, 1894 
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MACHINIST 








HARRISON SAFETY BOILER WORKS. 








Complete 


COCHRAN 


New York, N. Y.: 616 


ENGINEERS AND CONTRACTORS FOR 
Steam Generating Plants, including 


WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 


E SEPARATORS, CAST IRON TANKS, &C. 


Specifications and estimates furnished on receipt of details of requirements. 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA. 


aay ry Building. 
Dar La 


ATLANTA, Ga.: 
, Tex.: Hunter & Booso. 


Chas. H. Willcox, 





1110S. H. DALLETT & CO., 
YORK ST. & SEDGLEY AVE., PHILADELPHIA. 


ELECTRIC MOTORS 


cially adapted 
for criving Machine 
1 , Cranes, Ele- 
v OFS, 
Pumps, 
Presses, 
and other 
Machin- 
ery 
We also make 


Pa ble Drills, Hand 
ils, Boiler Shell 
rf Is, — Drill 






Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








333 bs 56th % 


Ls Shiver Co, Ws nin seme 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2,3,5 and 1 
capacity, to be operated by Hand, or wikelly ‘w aus 








| EMERY WHEEL 


by Electricity, 
NORTON 


Emery Wheel Co. 


Worcester, Mass. 





NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 









Send for Circulars 


| TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts., “ 









- 


Style A, Three-Jaw. 


Ask your nearest Dealer, or send to the 
Manufacturers for 


. | ee h\ .§ THE LATEST 
‘ - aS IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 





Style B, Two-Jaw. 
Or CHAS, CHURCHILL & CO., Ltd., 21 Cross St,, Finsbary, London, Eng. Awards at the World’s Fair. 





Screw Machines, 
work. . es «6 


THE CUSHMAN CHUCK 


““CUSHMAN” 


For Lathes, Drills, Chucking and 


CHUCKS. 


and for Special 


SEND FOR CATALOGUE. 


CO., HARTFORD, CONN. 





fordan Planer Chucks, 


For Price and Description, address 


Cc. W.JORDAN 
4 Wayne St., 
WORCESTER, MASS. 


INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 


Fst'd 1882. Strongest. Easiest tochange. Best finish 








Reversible Jaws (patented) giving 5 changes in- 
cluding every possible position, ILLUSTRATED CATA 
LOGUE sent. Liberal discounts. Prompt shipment. 
Address W. WHITLOCK, 


39 Cortlandt Street, N.Y. 
Works, 1300 Hudson, Hoboken, N. J. 


WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck, 


: A Reversible Jaws. Accurate 
y) Standard Independent, Solid 
Shell, Solid Reversible Jaw 8, 


SWEETLANGL Strong and True. 
Lie SEND FOR CATALOGUE. 


The HOGGSON & PETTIS MFG. CO., New Haven, Coun. 


CTaNES 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment Co., 
































225 DEARBORN ST., CHICAGO | HARVEY, 
and References. PHILADELPHIA. PA. New York Orrice, 182 Front ST. Hur. 
CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. eee 
SEND FOR CATALOCUE. J. A. FAY & CO., 
© Offices, FRONT & JOHN STS., Cincinnati, 0., U. 8, As 
i \iaililiga > _ MAKERS OF 
Wood-working 
2343 & 2345 : 
MARIS AND BEEKLEY, IT !ift sisi, —— 
4 PHILADELPHIA, PA. FOR ANY PURPOSE. 








DESIG 


tically determined 


This is 





EDWIN HARRINGTON, SON & CO., Inc. 


1515 Penna Ave., Phila., Pa. 


NERS AND MANUFACTURERS 


MACHINE TOOLS, — 
TRAVELING GRANES, Etc. 


“The limit of capacity of any establishment for large work is prac 


by its facilities for handling its raw material 


with economy and dispatch.” 


the testimony of high authority. 


If you believe it, 
Get a good ILloist, 
Get the best 


Tloist, 
Get the Harrington IToist,. 





Nuts 


NOT 


=: 


“TO CRACK” 
=“*TO USE. 


TRUMP BROS. MACHINE CO., Mfrs., 


THE TAYLOR-RICE ENGINEERING CO., 


SUCCESSORS TO THE 


American Standard yea and Tiol Wats Wilmington Dil. 


=§ SHELL 
=— = REAMERS 


Send for New Pamphlet. 











WILMINGTON, DEL. 


Dixon’s Silica 
Graphite 
Paint 


WIIl preservea roof for TEN to 
FIFTEEN YEARS- perhaps 
longer, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 







Send for circulars on Paints and Painting. 


108, DIXON CRUCIBLE CO., Jersey City, N. J. 


SUECELEGECSLEVISA*CBE 





COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 


82 River St., New Haven, Conn. 


Woeeesesesessetdsse 















“Grand Prix " Paris, 


Highest Awards Chicago. 
PRINTED MATTER 


oN 
APPLICATION. 








SEND FUR CATALOCUE. 


WORCESTER MACHINE SCREW CO 


Manufacturers of Set, Can a 
Machine Screws, Studs, etc, 


COMBINED DRILL AND COUNTERSINK. 
FOR CENTERING LATHE WORK, 
“ epee 








a SA Oe a 
PROVIDENCE,R.1. U.S.A. 


Machinery ana Apparatus Designed. 
Automattfe Devices a Specialty. 
Ge Llectrical Inventions Developed. 
FRED BRAINARD COREY, M. E., 
Consulting Electrical Engineer and Expert 
73 Hathaway Bui'ding, Boston, Mass. 








PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn, U. S. "A. 


Or, SELIG, SONNENTHAL & co., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
(} tion Lathe Chucks with 
patent reversible jaws, 
Drill Chucks, Planer 
Chucks and Face Plate 
Jaws. 


SKINNER CHUCK CO., 


SEND FOR CATALOGUE. New Britain, Conn. 











Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No, 5, 
Berlin Ge rmany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 





fm THE ONEIDA MFG. 
“i =6CHUCK CO., 
ONEIDA, N.Y., U.S, A. 


Manufacturers of The 
Bg Monareh Lathe b huck and 


21 Cross ieeek 
Finsbury, London, Eng. 











TOOLS 


FOR 


SHEET METAL WORK, 











| 

| PRESSES, DIES, TINNERS’ 
| TOOLS, SHEARS, 
| 
| 


NIAGARA STAMPING AND TOOL 60., 
| BUFFALO,N. Y. 


— - ———— —— - —EE 


| AA ACHINE R 
For Reducing and Pointing Wire, 

ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING, 


For Machines or Information address the 
Manufacturer, 


1S.W. GOODYEAR, Waterbury, Conn. 





———— 


















PRESSES, 


PACKINGS, 





WATSON & STILLY 








~ Broaching Press. 


204, 206, 238 and 210 
NEW YORK, 


HYDRAULIC PalHinee®, 


PUMPS, 
JACKS, VALVES, FITTINGS, 
ACCUMULATORS. 
SEND FOR CATALOGUE D. 


The W. & §. Hydraulic Machinery Works, 


PUNCHES 


AN, Proprietors. 


EAST 43d STREET, 





Improved Hydraulic Punch 
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4, o* cago. 
Aang x9. 





NEW YORK, 
110 LIBERTY ST. 


BOSTON, 





AUTOMATIC BOLT CUTTERS. 


~ LODGE & DAVI 


23-25 PURCHASE ST. 


MACHINE 
TOOL C0, 





DESIGNERS AND BUILDERS OF 


MACHINE SHOP EQUIPMENTS 


Including Standard Engine Lathes, Planers, Shapers, 
Drill 


Turret Lathes, Pulley Lathes, Etc., 


Screw 


Etc. 


Presses, Milling Machines, Machines, 


WORKS: CINCINNATI, OHIO, U.S. A. 


CHICACO, PHILADELPHIA, 
68-70 S. CANAL ST, 19 N. SEVENTH ST. 
ST. LOUIS, PITTSBURCH, 


823 N. SECOND ST. WATER AND MARKET STs. 





ENCINE LATHES. 


22” and 24” furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 


With all modern Improvements, 








athes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 


Dietz, Schumacher & Co., 
to be obtained at a moderate price. 


Cincinnati, 0., U.S. A. 


40 MINUTES 


Our 80” DOUBLE SADDLE TURRET LATHE 


has turned, squared and bored a cast steel 
blank 23” diam., 414" face, hub bored 333’ 
x7’ in 45 minutes, including chucking 
and unchucking. We guarantee ten such 
pieces in ten hours. Will do all kinds of 
chucking work from 30” 

advantage with the above. 


THE LODGE & SHIPLEY M. T.CO., 


CINCINNATI, O., U.S.A. 


STUARTS. PATENT COMPRESSION wunee COUPLING. 


NO & REY SEATING. 
SLIPPINC. 


omeAry in eee also the 
PLEST and BES 











down to equal 











SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes, 


R. J, STUAKT’S FOUNDRY AND MACHINE WORKS, 
- NEW HAMBURGH, N. Y. 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


NEW PAT. WHIP HOIST, 















P. BLAISDELL & CO., 


Manufacturers of 


4 Machinists’ Tools, df 


y WORCESTER, MASS, 








Pat. Friction Pulleys. 
“Two Medals Awarded at Chicago Exhibition.” 
PROVIDENCE, R. I., U.S. A. 


BOSTON @-feey ey We» ae WORKS 


35 Hartford St, Boston, Mass. 


Book on Gears, 170 Illustrations, #1.00. Job Gear Cutting 
of all kinds, Spur, Bevel, Spiral, Ratchet, Worm, Rack, 
Elliptic, Index Plates, Noiseless, Fiberoid Gears, etc. V ery 
sma lor large. Send tor 1894 C ‘atalogue. 1100 sizes of Gears, 


POWER PRESSES 


ADJUSTABLE. IMPROVED. 
FOR TIN, BRASS ano SHEET IRON WORKERS. 


Workmanship Guaranteed. Strong and Durable. 
p 
SEND FOR CIRCULARS, 


SOFT CASTINGS, 


Made from best grades of Pig Iron, for 
Light Machinery, Electric Work, ete. 


THE BURR & HOUSTON 6O., 


33 TO 39 FRANKLIN ST., 





BROOKLYN, N. Y. 











J. J. MeCabe, New York, Dawson & Good- 
OUR AGENTS; ' wih, Chicago. A. Bowman, St. Louis. 
Cc. & F. Machine Tool Co., Boston. Thos K. Carey & Bros. Co., 
Baltimore. Chas. A. Strei linge or & Co., Detroit. Penns Ivania Ma 
chine Co., Philadelphia. Chas. Churc hill & Co. , Ltd., 21 Cross St., 
Finsbury, London, England. 

Prices and Circulars furnished by above on 12in., in., and 20 & 

in. Crank Shapers, 26 in. Belt Shaper, Hand Fox and Cab. Turret 


Lathes, Power Presses, made by 


THE SPRINGFIELD MACHINE TOOL CO., Springfield, bin 








NUP FONGINGS 5 


WYMAN& GORDON 


WORCESTER, MASS. 





ead 








FLATHER & COMPANY, 


NASHUA, N. H., U. S. A, 


LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 


UNIVERSAL RADIAL DRILLS 


Made in both half and full Universal Designs. 
Most compact and stiffest machines produced. 
Sold on their superior merits only. 
Information free. Address 


, BICKFORD DRILL AND TOOL CO., 


3 Pike 








17’' Screw Machine, 144’’ Hollow Spindle, 344’’ Belt. 








Street, Cincinnati, Ohio. 


HOLMES TURRET TOOL HOLDER. 





No. 1 Diam. 414", tool slots 4 x 1% $20. 
“ 1% oe 
‘Ti 2 r “ 


44’, “* * SEx1 20. 
644”, *  S6x 1G 32. 


Extracts from customers’ 
letters: 

“Fuly up to your recom- 
mendation. . 

* As it takes regular lathe 
tools there is noexpense in- 
fitting up for ordinary jobs ” 

‘Frequently makes the en- 
gine lathe the equal of a 
screw lathe. 

If your dealer don’t handle 
them we will send ©. O. D 
t~ prepaid east of Missouri river, 






in two 7 
Nos. land 2. 
Cut 44% to | 
inches. Send 
fore irculars [2 













—— BH 


lL 
meee 


HOLES TURRET TOOL POST 60., 


226 La Salle St., Chicago, Ill. 






WIRKS 
Mfgrs. of Wood and Iron- Working Mechinery 


Special Machinery to order. 


23 River St. FREEPORT, ILL.,U.S.A. 
pl 








Pap uetial Screws aud Stads 
in Brass or Steel. 


Gear C atting, , Sheet “Metal Stamp- 
ing, Automatic Machinery built to 
order. Send sampie or drawing for 
estimate, 


SITTMANN & PITT, 


353 ADAMS ST., BROOKLYN, N. Y. 


Su : =e’ 


RLAND SEN- 
Rite 





Ww. BURTON, London, Eng. 
Onl 


WORK FINISHED BY GRINDING ON OUR MACHINES 


is more quickly done than by other methods and one man 
can, by the use of one machine, do more of it. For much work one 
Hence this method is much 
We fully guarantee our machines. 











man can run two or three machines. 
cheaper and far superior. 
SEND FOR CATALOGUE. 


LANDIS BROS., Waynesboro, Pa. 


ACENTS: England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 





France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris, 
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LORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


“anufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





~olid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 






















NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


AN-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 
W. C. YOUNG MFG. CO,, "°x%ss"™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


Worcester, Mass.,| & 





MANUFACTURE = = 


ENGINE LATHES 


sit TR FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents 111 Liberty Street, New York 
60 South Canal Street, Chicago. 

424 Telephone Building, Pittsburgh, Pa. 

















A Milling Machine or - - - - 
2 a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 


Cincinnati, Ohio. 
Worcester, 


PRENTICE BROS. rccs. 


Makers of Vertical Drill Presses, 
12 to 50-inch swing, Radial Drills, 
Gang Drills, Boiler Makers’ 
Drills, Radial Drilling and Coun- 
tersinking Machines, for ship 
plate and bridge work, Special 
Drilling Machinery. 

Engine Lathes from 11 to 21- 
inch swing, any length of bed 
with single or double back 
geared heads and any style of 
rest, with or without taper at- 
tachment. SEND FOR CATA- 
LOGUE. 








ENCINE LATHES... . -« 
HAND LATHES. .... -» 




















Draper Machine Tool Co. 


Successor to LATHE & MORSE TOOL 00, 
WORCESTER, MASS., U.S.A. 





PLANERS. 
CRANK PLANERS. 


Foreign Agents: 


CHAS, CRURCHILL & CO., L't'd, Lon- 
don, Eng.; 

g , SCHUCHARDT & SCHUTTE, 59-61 

9+ Spandauerstrasse, Berlin, Germany; 

—— ADPHE JANSSENS, 16 Place de la 

Republique, Paris, France, 





ARMSTRONG’S 
Pipe Threading and 
Cutting-Off Machines. 


Both Hand and Power. 
Sizes 1 to 6 inches. 

Water. Gas and Steam Fitters’ 
Tools, Hinged Pipe Vises, Pipe 
Cutters, Stocks and Dies univers- 
es ally ac knowle dged to be THE BEST. 
. te Send for Catalogue. 
=a ARMSTRONG MFG. CO., 
Bridgeport, Conn. 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK, 
Do you know 


28/’, 32’” Upright Drill, 





STRANGE, BUT TRUE !!. 
Taz New Process Raw Hine Geans 


ASTONISH THE 
MACHINERY WORLD. 





that we make They Outwear 
the largest, any Metal. 

the best, : 

line of Hand, Foot, and Automatic They require No 
Feed Drills for '4-inch holes and less. S aieplonnt. 


Endless belis. 

Short belts discarded. 
Fatented Improvements. 

No belt tension on spindles. 
1, 2, 3, 4, or more spindles. 
Investigate. Read up. 
84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD CONN. 


They are Noiseless 
and Clean, 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U.S.A. 








.No loose parts to become det: \. hed ‘and mislaid. 





21 ATHERTON ST., 
Yonkers, N.Y. 
MANUFACTURERS OF 
& Pipe Cutting, 


THREADING, 


D. SAUNDERS’ SONS, 









v1) ct 


Tapping Maines 


shown in the cut combines simplicity 
Easily adapted to various sizes of pipe. Rolling instead of sliding motion. 
All wearing surfaces are of tool steel hardened. 


SEND FOR CIRCULAR. 
THE PATENT Nag rape PIPE CUTTER 
with strength and lightness. 


Less 


friction of parts than any other pipe cutter made. 


JONES : LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 





Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ‘* Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 








Capacity 2 in. 
diameter, 
24 in long. 


2 BY 24 FLAT TURRET LATHE. 





f ARMSTRONC TOOL HOLDERS 
Office of D. H. BURNHAM, 
Director of Works, World's Columbian Exposition, 
JacKSON Park, Cuicago, Sept, 29, 1893. 
ARMSTRONG BROS, TOOL CO., Cuicago, Itt. 












Boring Tool. i ornare 
athe an 
Planer 


GenTLEMEN:—Yours of the 27th at hand; concern. 
ing the Armstrong Tool Holder I most cheerfully 
say I have been using your Tool Holders in the 
0 World’s Fair Machine Sho »p for several months i 
LL y and find the same to be very convenient as we Mi Mi, ' it iit 
| Yara onomical. Yours very respectfully, J.M. THOMAS. P 
i Supt. World's Fair Machine Shop, Jackson Park, Chicago. atent, 


MANUFACTURED ONLY BY Feb. 28, 


ARMSTRONG BROS. TOOL CO., 76 Bdgewood Ave., Obicago. 1893. 
CHAS. C HU RCHILL & CO. Ltd. London, Eng. » Agents. 


Patent applied for. 
Send for Circulars. 





CUTTING-OFF 
MACHINES. 


OUR NEW 
TOOL BLOCKS 
ARE GREAT! 
HAVE YOU 
Hurveut Rocers Macn. Co., SEEN TH EMP 


80 SUDBURY, MASS. 


MCC 


EVERY 


MACHINIST SHOULD HAVE 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 


will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 
funded with first order amounting to $10.00 


MONTGOMERY & CO., 


105 FULTON STREET 
NEw YORK CiTy. 








Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 


fully furnished. 
The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 


SENSITIVE DRILLS 


Send for description or ask your dealer. 


D’AMOUR & LITTLEDALE, 204 E. 43d St , New York. 





Dirtomas AWARDED. Courses in other trades, 
all including thorough instruction in Mathematics 
and Physics. Send for FREE circular, stating 
subject you wish to study to 


THE 


Correspondence School of Mechanics 


SCRANTON, PA. 











W.D. FORBES & Co., 


BINDINC POSTS, CONTACT BUTTONS 


FINE MACHINE WORK, 


AND 


ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N.J. 


ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. 


LICHT FORCING, 
DRAUCHTING AND DESICNINC. 


FERRY.) 








The Aurora Tool Works, 
AURORA, IND. 


BUILDERS OF 


UPRIGHT 


AND 


RADIAL 
DRILLS. 






JOHN BECKER MANUFACTURING CO., 
FITCHBURG, MASS. 
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BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages: The speed can be 
instantly changed from 0 to 1600 without stop- 
ping or shifting belts. Power applied can be 
graduated to drive with equal safety the 
smallest or largest drills within its range—a 
wonderful economy in time and great saving 
indrill breakage. Send for catalogue, 


W. F. & JNO. BARNES CO., 
1996 RUBY ST., ROCKFORD, ILL 
ENGLISH AGENTS, 







CURTIS & CURTIS, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


66 CARDEN ST., BRIDCEPORT, CONN. 


21 Cross ST., Finssury, 
LONDON, E. C.,, ENGLAND 





Pipe Cutting and Threading Machinery, 
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WM. SELLERS & 60, Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


Siz MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRAN:S, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, etc, 








The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 


DOUBLE, SINGLE, HORIZONTAL, TWIN, 
TIPLE AND AUTOMATIC SPACING. 


MUL- 














STARRETT’S 
Fine Tools 


Warranted Accurate—Best in 
Workmanship—Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 


L.. Ss STARRETT, 
Athol, Mass., U.S. A. 








- ADJUSTABLE HOLDERS 


i SPLICE BAR PUNCH. 
BELT, STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 


INCANDESCENT LAMPS. 
/Ocwnite co. WORCESTER, 


©) S> SEND FOR CIRCULARS. 


DETRICK & HARVEY MACHINE CO.., 


BALTIMORE, MD. 
MANUFACTURERS OF THE 
ADAMS 


m Attomatic Bolt-Threading and MUt-Tapping Mocking » 


Made in all Sizes to Cut from 1-4’ to 6” 











The simplest and most durable machine in existence, 
The threading head is made entirely of steel. No links, 
levers, springs, caps, cases blocks or die rings in or abc vat 
the head. Separate ‘Heads and Dies Furnished. Write 
for descriptive circular and price list. 


Manufacturers of The Open Side Iron Planer. 


STEEL RULES. 


ENDS HARDENED. 
Graduated in 8ths, 16ths, 32ds and 64ths. 








CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 





12 inch....$1.00 6 inch. ..$0.50 
a Pe, 30 - 25 
On receipt of grins any time previous to Jan. 1, é S 
1895, we will mail to any address in the U.S. one or s 
all of the above rules, we warrant them accurate. a 





Cut Theoretically Correct. 
» For particulars and estimates apply to 


RUGO BILGRAM, 


MACHNNST, 


Catalogue free. 


STANDARD TOOL CO. 


ATHOL, MASS., U.S.A. 
MANUFACTURERS OF 








uccessor 
BREHMER BROS. 9 
440 N. 12th 8t., Philadelphia, Pa. 


MECHANICS’ FINE TOOLS. 





Send for our 1894 Catalogue (mailed 
information it contains regarding In- 
feeding Steam Boilers is Rue’s Ff 

Also why we consider 
perior to all others for 


free on application) and you will see from th 
jectors, why we think the best Injector for 
** Little Ciant.”’ 

Rue’s Ejector Su- 
Raising and Forcing 
uids, 
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LELAND, FAULOONER & NORTON CO. btu, i 
“AA” GUMMER. 


Weight 21 lbs. Floor space 12’ x 12”. Will 
carry wheel 10’ x 114". Wheel 10’ x 34” can 
be packed in hollow base of stand. 


LIST PRICE (without wheel), $7.50. 


We have r‘cently increased the discount on this 
machine. WRITE FOR TERMS. 


_ THE TANITE CO., 


Stroudsburg, Monroe Co., Pa. 
New York, 161 Washington St. 
Cincinnati, 1 West Pearl St. 


ROBERT POOLE & SON CO. 


ENCINEERS &. MACHINISTS. 
TRANSMISSION MACHINERY 





















Cable Address, 


CATALOGUE FREE. 
AMERICAN MACH’Y CO., 
DETROIT, MICH., U.S.A. 


Branch, y 
= No ft Old Hail St., i 


MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 


Liverpool, Eng. 























14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 


CHAS. CHURCHILL & CO., Lid 24 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 69 Spandauerstrasse, Berlin. 
RUGEN SOLLER, Basel, Switzerland, 





HIS Lathe COMBINES the LATEST 
and BEST Improvements. Automatic 
Stop. Itis Simple, Durable, Indispen- 
sable. It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No danger of spoil- 
ing either tool or work. It is a safeguard 
against accidents, in either direction. 
Feeds—It has all feeds in daily use with 
simple movement of lever. 
Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—T he Carriage reverses in Apron. 
No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 


changes, satisfactory results. Buy the best. 
Send for Circular. 


THE HENDEY MACHINE CO., 


TORRINCTON, CONN. 
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THE oa? AUTOMATIC CUT-OFF ENGINES, 
Fy Slow Speed, Medium Speed _ simple, c-mpouni, and tripl: Expansion 
and High Spee Engines. Engin:s, High Pressure Boilers, 








ib/} Complete Steam Power Plants of 
; " Highest Attainable Effi- 
ciency, Address 


a ” Buckeye Engine Co. 
No. 26 Franklin Ave, 
SALEM, 0. 





Ti a INGINE WORKS 


SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA, 
New York Agency, 
18 Vesey St., N.Y. 


Branch Office, 
246 Lake St., CHICAGO. 








SS 


2 styles, Built from 1 to 60 Horse Power. Send for Circular. 
BACKUS WATER MOTOR CO. <tr J. 
Also Mfrs. VENTILATING FAN 








Over 36,000 Engines in Use 


THE VERNON 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 








eo @ Positive Motion. 
THE PERFECT DRAWING TABLE) Steel Gearing 
- ye With Adjustable Parallel Ruler, aman 
ore Reliable Than The Old T-Square. | Accurate. 
30x42 36x48 36x60 | §,. M. BALZER, 
$30. $35. $40. Man ufacturer of Count 





ing and ih suring 
Machines. 


| 129 Worth Street 
@ NEW YORK 


) Henry J. Hughes, 
9 -360 451n STREET, 
BROOKLYN, N.Y. 








Revolution Counters, Car Fare Registers, &c. 





WILL SAVE ITS COST 
IN SIXTY DAYS. 


Automatic Feed, 
Horizontal Stroke, 


> SHOP SAW 


THE 0&C CO. 


703-707 Western Union Bldg., Chicago. 
29 Broadway, New York. 


OQ: 6S ONOVER 
ON 


ri HANDSOME CATALOGUE ON RD & : 
a DENSER 
| : BS THE CONOVER MFG.CO. 39 Cortuanor St.NY 
UNIVERSAL LAMP HOLDER. | Fi ik al wb 
1in bane we Re 7 


MACHINISTS’ SCALES, 


al 
PATENT END GRADUATION 


Trade supplied. Salesmen wanted. Catalogue free. We Invite Comapariocn for te! = all others. 


. ag EVERY SCALE GUARANTEED. SEND FOR LIST 
FARIES MFG.CO., = = Decatur, Ill. | GOFFIN & LEIGHTON, SYRACUSE, N. ¥ 


BACK VOLUMES OF THE all MACHINIST 


For any a fourteen 























STEAM 
























years, 1880 to 1893, inc ere oid 
still be po d, but must be ‘red s as 
ck is nearly exhausted. Pric : —* sheet $3.00 per 
Bi und in cle th, $4.00 per volume pure haser 
charg Ne eparate back numbers prior to hs, ire 
Only complete volumes furnishe d prior to 18 
desiring to complete their files or obtain separate 
for the year Ba 93 are advise d to order 
soon, be ae re ur limite od reserve 
ok 


is exhauste 
AMERICAN MACHINIST, 


203 Broadway, New York. 


» may 


yur st 
vi ume - stp iid 
paying freight or oxpres 
now carried in st« - 
Te saders 
issues 





MOFFET PORTABLE DRILL. 
















UNSURPASSED Weighs 42 lbs, and 

a drills from 3% to 

b ~Simpson's Centrifugal aS A r aaa — 
Steam er REAMER. —e 

is aie ata : a Runs with Steam 

or Supplying Clea alt Dry Steam a 
to Engines “0 re , ete. will work in any = —OoR— 
“iw - ace position. ‘ 


% Compressed Air. 





tances, for Steam 7 nm ry ) 
Water G id ‘or 


sonee whe oe ober ee is ne 


CEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 


_ mai tured by 
sma. 1.G-TIMOLAT, 
89 & 918. Fifth Ave., 

NEW YORK. 





B WATTS. CAMPBELL Co. 


MANUFACTURERS NEWARK, N. J. - 


OF IMPROVED -== Mpeg 
CORLISS STEAM ENGINES (ayasy 


IN FULL bern 3 


Tawrcere Py eae 
= ies COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H.P., ALL STYLES. 
dena for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


ENGINES 


WESTON ENCINE CO., 
PAINTED POST, N. Y. 
he REPRESENTATIVES. 
~~, Julian Scholl & Co., 126 Liberty St., N. ¥. City. 
. Scranton Supply & Machinery Oo., Scranton,Pa 
ui” Hoffman-Russell Co.. 82 Lake St., Chicago, NL 
H. M. Sciple & Co., 3d & Arch Sts., Phila, Pa. 















a 
ConTRACTS 
TAKEN FOR 





WAYNES ee 
PA 









: Pe 
(Tandem Compound.) 
AUTOMATIC 
HMWIGH SPEED 


WGH PRESSURE BOILERS | a AC 


AND 





88 Cortlandt Street, New York City. 


AMES IRON WORKS, omy co, (Bsa Se 
| ORR & SEMBOWER, 


(INCORPORATED.) 
READING, - - - PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING. B= 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 
Ww RITE FOR CaTALe OGUE AND > Pri .ES 


“Tee LANE & BODLEY 0. 


CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 
SPECIAL STANDS FOR HEAVY SHAFTINE. 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 












































—~———2 


OO 


PUNCHING = © SHEARING MACHINERY 
~ BOILER MAKERS ROLLS. >i 


New Doty Manuracurwe ©. | 
> Sanefulle, Se Wifensin. 


TEL 
CASTINGS 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANGERS, Etc. 

















FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 
CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 
Cross Heads, Rockers, Piston-Heads, etec., for Locomotives 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 





Estimates and Plans fur- 
nished for transmitting 
Power by 


Friction Clutch Couplings. | HORIZONTAL 
= s AND 
STEAM SIRENS, ~ VERTICAL 
jend for Aco SHAFTI NC. 








47 Dey St., New York. "Also for Erecting same, 
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era Fe iS SHARPE MFG. CO., 
} PROVIDENCE, R. I. 


UNIVERSAL MILLING MACHINES 


No. 1 17 in. x 6 in. x 17 in. 
No. 2 20 1-2 in. x 6 1-2inx (7 ‘-2 in. 
No. 3 25 in, x 7 {-2 in, x (8 1-2 in. 


The table No. 2 has an automatic longi- 
tudinal feed 20%’, a transverse move- 
ment of 6! and can be lowered 1714" 
from contre of spindle. 

Catalogue, describing these and other 
Milling Machines, mailed on application. 















Exetanp—BUCK & HICKMAN, 280 Whi 

a don, B 

ENGLAND— me Lae na ie a & Cc Lti., 21 Cross St., 
Finsbu Lone 

GERMANY - SouveHnDr & sc HUTTE, 59 Spandauerstra 
‘Berlit i ‘ 


chapel Road, Lon- 


r 
ERMA sY—O  DIECHM ANS eo shache ,5 Berlir He 62 
FENWICK FRERES 0.,2 HR sae tel. 
RANCE nf }KREUTZBERG ER, 140 it de Hy Pr if 
te 


-—FRED. A. RIC 23 So. Canal St. 
ies KRE TSs¢ HMER 136 Liberty St., 








CYLINDER BORING MACHINE. 


THE NILES TOOL WORKS oo. 


HAMILTON, ONTO. 











THE WORST JOINT YOU HAVE NEEDS 
THE BEST PACKING TO KEEP IT TICHT. 


JENKINS STANDARD PACKING IS THE BEST ! 
BECAUSE Etsitinctetorinmrate "8" 


ds no facing of joints, 


And 1JE EN KINS BROS. GUARANTEE IT. 
NEW YORK. PHILADELPHIA. BOSTON. CHICAGO. 


BEMENT, MILES & CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, BOLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STEAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office. Tavior Building, 39 Cortlandt St. 


JENKINS STANDARD PACKINe 





E. H. MUMFORD, Representative. 














Improved methods, lately adopted in our shops, enable us to sell cur Planers at much lower prices 
than ever before. A large stock on hand. 


The G. A. GRAY CoO., 


CINCINNATI, O., AND 121 LIBERTY STREET, NEW YORK. 


o THE GARYIN MACHINE O., 


MANUFACTURERS OF 


UNIVERSAL 
Cutter and Too! Grinders, 


PLAIN AND UNIVERSAL MILLING MACHINES, 


SCREW MACHINES, TAPPING MACHINES, GEAR CUTTERS, 
HAND LATHES, DRILL PRESSES, SPRING COILERS, ETC. 


F. SPECIAL BICYCLE MACHINERY. 


ALSO DEALERS IN 


METAL WORKING MACHINERY 


OF ALL KINDS. 
Over 600 Various Machine Tools for Immediate Delivery. 


Laight and Canal Streets, - New York. 













The PRATT & WHITNEY CO,, Hartford, Conn. 


MANUFACTURE FOROP HAMMERS, 
Punching and Trimming Presses, Forging 
and Trimming Dies, 

Die-Sinking Machines, Hand Bolt Heading Machines, 

AS ROLL GROOVING MACHINES FOR FLOUR MILL USE, 
Mell Spiral Shear Punches, Solid Adjustable and 
, Opening Die Bolt Cutters. 
Description and Prices Furnished on Application. 


New York Wareroonis: 136-138 LIBERTY STREET. 
western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 


BILLINGS’ PATENT 
COMMUTATOR BARS 


FOR GENERATORS AND MOTORS 
Drop Forged from One Piece of Unalloyed Copper. 
{| THE BILLINGS & SPENCER CO,, Hartford, Conn, 


Chicago Office: 17 S. CANAL STREET. 



















England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 


France—L, ROKFO, 58 Boulevarde Richard Lenoir, Paris. Russia—/. BLOCK, Moscow. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


J. MONITOR LATHES 


—== SIX —— 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE: 





























































DOUBLE-TUBF 


Awarded the high 
est reward and med 


ha < ; THE HAYDEN & DERBY MFG. 60., 
nese” | SOLE MANUFACTURERS 
e 4S 5 
O22 \MIMETROPOLITAN INJECTORS 
ro) a3es i \ 5 
aoe 3] AUTOMATIC and 
all Sa DOUBLE-TUBE. 
© 258 iw | THE MOST RELIABLE 
B28 al | INJECTORS 
\e) 355 a MADE 
2 
“ea 
a ve * Ye: TROPO LITAN 
oll 
li 
ag SEND FOR al for Metropolitan 
ve CATALOGUE Automatic Inject 
a *$4893."" Ee Sale mae 


Tube Locomotive Injectors, a D.H. “Injectors 
OFFICE AND SALESROOMS: 


No. 111 & 113 LIBERTY ST.. NEW YORE. 








DPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


eee WYMAN& GORDON J. M. ALLEN, PresipEnv. 


WORCESTER, MASS. WM. B. FRANKLIN, VICE-PRESIDENT. 
— WOOD WORKERS’ VISES — 


Pe me Cleb Chee | FB. ALLEN, Seconp Vice-PRESIDENT. 
THE ACME MACHINERY CO. 


J. B. Prerce, SECRETARY & TREASURER. 
CLEVELAND, OHIO. 


Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PRICES 


In order to reduce our stock, we offer 16”, 18’, 21’ and 24” engine lathes, 16’, 22’. 
24" and 27” planers, 10’, 12” and 15” speed lathes, 15” and 20” turret lathes, at a Zoo! 
discount from former prices. 

We also have a few 16” and 18’ second-hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


























PAT. DEC. 5, 186%, 
PAT. DEC, 4 1888. 
_PaT. AUG, 25, 1886, 








Manufacturer 


Gadd v.m.cARPENTER § eenir seek 








Also 51 N. 7thSt., - Philadelphia, Pa. 





PAWTUCKET.R.I. 
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